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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance light resistance 
by using a light shielding film, to reduce the reduction of 
light shielding performance due to oxidation of the light 
shielding film and to reduce contamination of a 
semiconductor and the like with this light shielding film, 
in an electrooptical device wherein a transistor element 
for switching pixels is formed on a substrate. 
SOLUTION: A pixel electrode, a transistor element 
connected thereto and having a semiconductor layer 
containing a channel area, a wiring connected thereto, 
the light shielding film covering at least the channel area 
from a substrate side and an insulation part disposed in 
at least one gap of gaps between the light shielding film 
and the semiconductor layer and between the substrate 
and the light shielding film and containing a silicon nitride 
film or silicon nitride oxide film are provided on the 
substrate. 
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/cf6SO I (Silicon On Insulator) W^^^-t^Zt 
T^/i^:7 T ;^ '> y =1 VK;^^ <b 6 ci i: ^#tS <!: -SIS* 
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im^m 141 1 i 3 (^v^"ri^7^l^-«l;IlE 
[« 1 5 ] ^^mm±<om^mm\zm^mi:m^ 
xm^tiy y => >^HMx(i^>fi:®?<b y vj^^-g-tf^jasp 

mt \^Xmim^^m\:iTm:^^h^t>ti^{<Lm\z^^^/i- 

20 [fS*« 1 7 1 V- y r:r V^Xfl^^b 

mm^'!t L T ^mv^m ^mf^-r ^ xa ^ . ^ 
m^mmt \^xmmmytm\zTmti^hmi:>ti^itLm\z'f' 
-Y^^i-m^^^^Em^tixfj:^ h^v-v^x^^^^^ji^^-f 

30 ii»^^i8i mm^mi^m^^f&'t^x^it. mm 
[0001] 

40 ^>^m<Dh9i^i^:^'^m^timf3^^thx/j:^m^^^ 

^^7LXfsi^n^m^(r>m^if^m\zmt^. 
[0 0 0 2 1 

0jJ;tf^, T F T T ^ h y 

h^>v^^^ (jeJiTS:i:, T F T (thi 

n Film Transistor) ) (O'T ^ ^ )\^Wi\Z>J^')t 

3!i5fiBtt^FtL6^. 3tl-J:5iiljeT-3ty-^5^m«Sd5^feL 
TTFT<?Dit*i4j55^{bLTU^9o 4#Jc. :7^nv?a:^^ 

50 {^*5»t^7-r h^</w:7^^<^m^3fe*^SBa)4&^lc:«. A 
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^mm-ri>m^m\:ix t) . ^v^jit f t r m&±\z 

[0 0 0 3] ^LT^JC, TFTT U>rS«Jbtc::i3ft6 

^)y^j^m^^^m^x<hm^%f^^o:>m^itt-^ 
mm.'mmwoy t f t »c xt* i- -5 ^7i^i^stci» c c t 

[0 0 0 4] 

JR;^^e)^cf 6i^3fe^^T F T60T^iJ|:i{l;tfc?l^^(7)T F T 
TU^rSSlcMUT.^^l 5%J.07k5^8 5%0«-iE 
K-fb^ff^j^ 5 ^ . IKIP: 8 0 0 n mgStT^^fkv- y =i >^ 
;!)^^/eC5{*^/te/^^T*SoTt>]^^2 O 0 nm^S(7)ii 

[0 0 0 5] JEJ;i.*:lii^W#c»W?£JcJ:nr^, ccoJ:5 

T F T 6 ^mWm (D ^ -r:^/\^^(Dym\^ M 

[0 0 0 6] *:%B^ll±i&coPp^JS.*^t;i^;2^/^$tt}^ctjO 

[0 0 0 7] 

mmmmm\zmm::^tix^^^-r^j^m%:^tf^mt^ 50 
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[0008] ^mm(om%.^^mmizxtiit. sa^iw* 
^^mzmm(Dm ^ m^xM-r ^t^v-^ mm(o^^ 

Xhy >^J:^^^mmit LX p :^mMxn. 

[0 0 0 9] 't\^x:^mmx\trM%m:t^mv^mt(o 

<DW)i^^^mm^\zmm'^A^^ji t'(Dmitm7!>m7<i^x 
f£t*<Dmitm^m^j^<^tixh. ^mm^^^mm(Dm 

[0010] m::mytmt^^mt^mt(Dm{z. wu&f^m 
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[0011] ^±(D^^^. ^^m(Dm^^mmm^ti^% 

[0 0 12] mx,x.miu^x,hm^m(om^m^(o^ 
T^^jhh^ xmitm(rymm ^ !i^^m^± < w^m- -5 i o 

[0 0 13] ^.^mnm.^^mw^^^mt'thm^ 

[0014] :^mn(nmM.^^mm.(o-mmx\^. mm 

[0 0 15] r(7)^1t{^J:Hf^, mt^^V ^:^mjL\^'^ 

wt-B&ifc-r 6 c <^ t> pftB ^ * 

[0016] ::i(Dwmxvx. mw^mmm\x mria^^bv^ 
y ^ >'m:^\tmtmiti^ y >'j^^ . mmmti^ y ^ v 

[00171 ^jfc:>- y :=^.>my. 

\tmitm\:.i^}}^i^mt. :L)x\^muxfm:^fifz.mi\L 

^{b^lbv-y ^v^l;iJ:l9^fb>^y ^lym^w^-T^m 
-o(D^>fl:>-y ^{bv-y^^^^- 

^}^^±<om^m\i^xmmmm^mwk'r^:Lt t^«gT-$> 
[0 0 18] (SS.itej&aj^,^^bv^y ='>m<?)^^v^fiM 

[0019] :^^m(DmM,^^mm.(o-mmx\'X. Mia 40 

[0 0 2 0] ccote^lcj:ttl^.i^?e/.c^<k>y :=':/JK 

[ 0 0 2 1 1 ^t^d:*^Wom^3t^SB<^te<oS^T- 
[00 2 2] ^<?5|g«jCj:ixtf, ®«<C^^b>y =^^^1^ 50 
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[0 0 2 3] :^^v^(om.^^^mw<o^^mmx\tM 

^ tmz.mw&mn(omt.^mm\^w.xm^m% 

m<r>mt^hmfix^^h. 

[0 0 2 4] :L(Dmm\^x.f\.n.m?L\t. ^^^"7 

mm^.%wmwi^mt-m^m^^fLX\^x^x\i\ 
t^m(omo:>^m\t^mmz. 2 mj^iirt x-fc 5 w ^ jjsm* • 

fz.z,<Dmmx\^. mmtim.U(DmnW'mm\^n.xmmm 
^m(Dm.t s ^m^m\:im^^Hx\^^h:itt*>m^ u 

[00 2 6] :^^m<^m^it^mwi<r^^(r>wmx\^. m - 

[0 0 2 7] ^(7)ffi1^lcj:nj^, SO 

\^mHf:Lhy:yi^:^^m^^%^mm±.\mmx%^o 
10 0 2 8] ^mm<DnM^^^m.(o{^(r>wmx\t. m 
iai|^*fls:g«./Ky vy =i>^jKxfir^/i-:7r^v'y =» 

10 0 2 9] :L<Dmm^^ix\ii.mPL^:ff^:^mWL^n 
[0030] *:^eH<om^5fe^^B(^ffioffi«x«. flft 

[00 3 1] :L<omm\z.^i^a^ m^tm^. m?L^. t 
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i , Cr (^ciA) . W (^Vt/;^x>') . 

Ta . Mo (^y:/7^» . Pb (IS) ^ 

[0 0 3 2] t^.m^m\^.yt^^i^m^^u-r^^t\:L 

[0 0 3 3] :^mm(om^ytmmm<om(ommv\x m 

^n^mmn. i o onmurx^h^o 
[0 0 3 4] :i(Dmm\^xfi\xmmmf^^i^(D:h^^ 

m(o^%^mm-\^. i o o nm^Tx^h<Dx\ 
vy ::i:x]Kx«^^ii»fb>^y 

>^I^XtlS{l:^{b v- y V|^^/)^f^J^^ 1 0 0 n m 

li^-fLSf^L v- y ^^^to-g^ ti-^ii: ^M^> $ ^ -6 r ^ ic J: 
[003 5] *:%BJom»3t^3$e(^flfe<^ffi«T«. mf 

[0 0 3 6] ::(?:>®^{cj:ttf^. -^t7)^|^£;KS:t/>(4- 

[003 7] *«M<^ST-«5§«-b|B^^ftP»:i--5;t 
[003 8] *^PJ(7)m^«5H-i:ixf^. J:x6 Lfc*^ 

r ^ ^ K^S^ O t'T^':^^^ - >^ u zi — >$»^^ 

[0 0 3 9] *:M?qJ7)-<^m^3t^Kfi<^Si3g*ftli± 

teiid^^ifr L X ^m^m ^m^-r ^x.mt. m^mt^m 
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^m^mmt \^xm^T&jftm\^Tm^^hmt>tih{tm\^ 
[0 0 4 0] ^(Dmm:^m\cxti^.9c-r.m^^^'7:^ 

V- y >'m^(ommt&mm^i\' x^xmiti^ y >jkx« 

t) . c V D?feT% ^{Li/ y :/Kx(iS^bg^'ft:>' y =1 
^^^^M.r. *?i]xf^7}?y v^y T^/w^^T^^i/ 

wT. :-<D^m^m^m^mmt\^xM^m\^Tm\f)^h 

mt>Hh&M\^^^^^^mt^mM^t\.Xtj:^^ TFT 

i^v ^^^m^fi^h'm^i.. mmmM^ r to- (indium t 

in Oxide) m^t^hl^fS^-Th. ^^oX . ±3i^(DtU^6^f^ 
^3fe^3iB^it««iW:glci8jtT# So 

[004 1] c (om^:hm<o-'mmx\t. mmm^m^ 
30 jj^^-rsxgcT^Hai-.Bfria^i^ss^ic, ^^fLv-y^^v 

[00 4 2] CcO^^(Cj:tLt^, ^I^Ste±(Ci3V>T, 

o^a5corpij;i^3t^;6Sfi«^^ttfcitit^^-rs®«o 

[004 31 *^Mote(^m^3t^^BoSig^i*fiJi 

IB^^m-rsfci^lc:, 3^j^Sffi±lc:mi:'>y 

40 xiimc^^Li/y =i>-iK^^tfiteii^gi5^?g^-rsxm 

xm^m^mm-^jLnt.mm^mALK^i. mmjL\tm 
mtmm^^ x^x^mv^m ^mmrt s xg <t . m^m^ 
m^m^mmt \^xmmm^m\^Tmt>^hm.f:>r^h^m. 

t/®^mS<lrfl^fi8;'f-S xe t ^^t?o 
[0 0 4 4] c<7)$git^rfe(cj:nf^, ft-f, «yxfi:<f7;^ 
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i^±<om^mm m^^.^'^v^:.:^ h7-Y:/*^.a«^ 

:y^ir^:LtX\ m^m^J^m-^. 5EJ;iC(7)±lc:, a lo 

m^mm^^\^^x. :i(D^mi^m^mf&mmti.xm^ 
m\^Tmfi^hst>tih{iLm\^'^^^yi^mi!>^mm s tix 

(o^mm^^^ vi^v=' :^mmi)^hm^ mmmm^ i 

TO (IndiumTinOxide) m^/)\hm^'r^. t^feoT. Ji 

[004 5] ^^m(Dm^^^mmco^m:^m(om<om 

[0 0 4 6] ^igfivynv 

m^^m^'^hztx^m^^:t3^mm\^x^^^t> 

s o I StK±tc*jgs y =» >JK^i^S(^g tiri> 

(om^yt^mm^tt^^mBimmx^ 60 
[0 0 4 7] :^^m(r>z(r>xi)/j:i^mRx^m(Dmnni^ 

[0 0 4 8] 

[^w<^iiM(^?^^i j^T. ^mm(Dmmmm{^-:>\f^x 
mm^^mi.xmm'rho &.r(Dmmmmn,*i^m<D 

t&&mmi^mm\^tci,a)xhho so 
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[004 9] (SOI mm ^c-r. :^mmmm(om^^ 
[0 0 5 0] (ii:4^>i;i. mi\^^^m<ommmm\^^^h 

so lS^(D»r®fil3t^^L. C<OSO lSffi2 0 0<7) 

[0 0 5 1] HI 1 ic^-r J: 5 ^mm^Wi<D s o I a 

ffi2 0 0f^. '>y=i>'. ^35. ;?f7;^/j^<!:*/>^e>/<c6$}^ 
SIS 2 0 1^ ¥*SfB y n >g 2 0 2 <b ^it 
0 1 t^f^^BiyV ^:/g2 0 2 .t(7)F0^jcJHSIS:o 

mmm(ommmmfi^ib>^j:ht&m^ 20 sj^^mf&^tixi^ 

60 *mJ6?^®t;i*Jv^T. tei&gp 2 0 5 fiSi^stg 2 0 

i^mxnmtmit>^ v ^:ym2 0 4. ^tm^im 2 (Dmit 

[0 0 5 2] ^SktCl. lll2^^r/|g3lcS<5v>T. 

S O I StRCOSJjt:^^^ UT. ±IB«ag^*-r 
^SO IS«2 0 ocoS^it:;^&^c:ov^Ti5i^-r5o 1^2 

(a) ~ ie) RrjmS (a) ~ (c) Jl^><r, 

^tihi^(7:>xn^j:\^\ 

[0 0 5 3] ncw:^:. m2 (a) tc^-ri^t;!. «^J;t 

1^3 0 0-9 0 0/ima^O^^^W:r^**gfB'>y =i 
>SS2 0 2 A^^^SU. (112 (b) Id^-f-J: * 
^Sv'y =i>'SS2 0 2 A(7)— ;J&0^ffi^02^L<f:j: 
HgOf^H^T. 7 0 0-1 1 5 0*tXflRK{bt-5C<i: 

:^i^^>^y 3>S:^2 o 2 A<D~:^<Dmm^W 

x(^5-4 0 0 nxnnm(Dmm^mi-hmi<Dmiti^v 

=i>'JK2 0 3 B^ff^^f 60 

[0 0 5 4] m2 (c) J; 5 mi<oWt 

itiyV=^l^m2 0 SB^Jj^^Lfc^jg^BV-y :nvS&2 

0 2A(Dmm^-mit^mm^i^<n-mit^mm^m^ 
T. 800-115 0 t:x^fL^ L < nmrn^t-th z t 

UlCOg^^hv^y n>^2 0 SBtD^^^Bi/y 

>mm 2 0 2 AiiUii^^k y ^^^jt^^^LK^bv- y =» 

[00 5 5] ^i^mm 2 0 1 if^^B^mm. ^^:^mm^ 
(D^mi^^^'rhmmf)^h^j:^. soisffi2oo;65 

^bi^y ='>'02 o 4co#ffi(r j:oT. jftcDmrnrntrnT 

{b'>y 3VIK2 0 4(DJKSSr 10 0 nm^Tt-thZt 
1^Jw:i<^^^bv^y ^>^xnS{bK{b'>y 

mitmityv =^>^m(D^n<omm%: i o nmJiuT^-t-s 
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tcff § ;t 6 r i: pltetr /j: 6o 

[0 0 5 6] ^kic. m2 (d) miti^v 

T. 7 0 0-1 1 5 ot:T*fR»{i:-f fg^k 

y n :ymxnmi\:mi\:'y y 2 0 4 o^iSSfB >- y 

='>S«2 0 2 A#J{;i. '9«Jxf^5-'4 0 0 nmmS(^^ 

ici, Siog^fLv-y =»:/^2 0 3B. ^{bv^y ::i:/J^3?: 10 
(^^{tK^kv- y n 2 0 4 . ^mzm 2 v- y =2 

V^2 0 3 A^^ib^^^$g/i^gf5 2 0 5^mfA^n^. 

[0 0 5 7] m2 (e) \Z^'t^^{Z. ^©(Cffi 

^35 2 0 S^Ji^^Lfc^ifSSv-y 3^S«2 0 2 ACOite 
^SfB2 0 5lftJO^m;i7K^^::d->- (H+) $r«?iJAr:f*D]^ 
mm 1 0 0 k e V. K-XS 10X10 c m^{ZX 
mA-t^o C(0^31lcj;oX. m^g^v-y ^>^;K2 0 

2 A*tc:7K^-<:^:/OjSS*]g 2 0 6 ^m^-r^o 

[0 0 5 81 ms ( a ) ic^-r J: 5 1^. mim^ 2 

0 5mm (^K^K^bvy =i>'^2 0 SB^®) ^lAt) 20 
^t^'^mti.x^ ¥*SS'>y =ivS4R2 0 2 Ai:. ixy 

:^y:^fj:t*^^h^j:^^i^mm2 0 1 t(0^ 

3 0 ox:x2m^m^m'r^zt\:ij:^x2^<Dm^^ 
t'/i^h^ji^^nmm2 0 1 ^^ig^BV-y 3n>'Sffi2 0 2 

Aco^fig3I«3Scl^li;^^/j;^;dSfe-5fc8?>. C(?D^^JtiP^ 30 
[00 5 91 ^CT\ :i<OXots:^^y^fi:M(D!K^<0 

m±^nu^hf^^\^\ft. —m^oox.\^x^r>^t>'^ 

<Ot:,^<D^mm^rrr>f:L^^^iy]) ^>S;K2 0 2 A^ 
Jcijio-Cl 0 0-1 5 O/imaS^T'SK bfcSic:. $ 
(OKOHASiS^ffiV\ ^jfeSv^y ='>S«2 0 2 A60 40 
S^2 0 1 ^<7D|£!9^^^<^tTV\ ^h\^ASOX:\ZX 

[0 0 6 0] ^3 (b) (c^-rJ:^!-. tefJ^i:^ 

^f:L2^<Dm^^m^m^^z.t\:i^^ . ^it^te2o 

1 cDSffiJilcSI^(0*jjgfi>' y='>'g202^g|LT:k 
SB^^-tO^jeS-Vy ='VStR2 O 2 AO|Biai^tT9o CO 
SS<7)iBiai^^fl. ¥3Sa'>y =r>'S^2 0 2 AtflC^ 
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VS«2 0 2 AIC:4^V^X. 7K^-r:^>'COig@S^2 0 6 

X\ ^JS^v-y ^ VSS2 0 2 A^5^ifr$^6::<^;dST* 
[0 0 6 1 1 ^^^>y =i>'Sffi2 0 2 A^Pl^-r^fc 

iAt)-&fc>-^fc2«:(^Stg<^fe5>2 

0 Tco^msff iw-c 6 0 0 1: ^ x-Apfia-r ^zt\zx^rf 

fc**ga'>y n>S^2 0 2 A<D±^^/}t^^^iK2 0 

1 ;!>^^5>Bs$n. ^i^ss2 0 1 (Dmm±i^nm^t£m 

2 0 0 nm± 5 n m^S(DJK^^#i-6¥*£S v-y > 

m2o 2r^mf^^ti^o^j:^. ^f^^i^v =^>m2 0 2 

f^. Mt^^Ii-<fc*^efav-y =r>^S;K2 0 2 A|:i>CtUXfT 

fc'^xeTKS-f :^>'^AoAp^mJE^^X'5 :i <i: »c: J: oT 
50nm-3000n m^XffiSc<DMJ?T*?l^^ife-r^ C t 

[0 0 6 2] J!^_hcoJ:.5tc:Lr. 1113 (c) «w:^i-J: 5 

i^. so i m^2o of)mm^ti^^ 

[0 0 6 3] /.Cib\ *jgSi/y :=i>mm2 0 2At^^ 

&m2 0 1 t^^*)^t>^ttim^ m^^ui^v :=^>mm2 
0 2 A%:mmit\^x^f^^i^v ^>m2 0 2^m^-r^ 

(Dxut^ < . nm(o^^^^i^~]) 31 >^ 2 o 2 miss 

y ='VS*S'7D^®^^aiL.X^(7)^J?^3'-5 /im<^ L 
fc^. ^^ICPACE (P 1 a sma A s s i s t e 

d Chemical Etching) jfelC J: o T-?: 
C0M^i:^0. 0 5 — 0. 8 /imSgff^X^ix^V^LT 

J; o Tte 15 ^t>^%^&m±\Z.^'^-r^ E L T R A N 
(Epitaxial Layer Transfe 
r) &lc:J:oTt>#6C^;05T-#6o 

[0064] >^m:mmm<o s o i mwL<om^:^m\^^n 

4^?^^Lfc^jg^v'y n>'S«2 0 2 A^^J^SS2 

mtmit'^ y vj^ 2 o 4 ^^^mm 20 it v' 

y =»>'Sfi2 0 2 A<^c7)afet)^t?-fr®cfc»9 ti^jf^fav-y 

^i^m2 0 2m\utLm.^^^:Ltii^x^^(r>x\ 

«2 O 1 JC^«-$tLfc^*fiigj. Rt;^3tfipS«2 0 1 
iSS^i/y =2 VSS2 0 2 A^Oi£!9>^*D-a:®|c^«Lfc 

^moi)^^^^^i^ v=^>m2 0 2 intcteg^-r -5 ^ ^ 

[00 6 5] ^ LT#{w;*:||ifeJ^S<0 S O I Sffi<^S3it 

^>^<C< t t^ir^/v^«Sr^<^S«2 0 l«Id^e>SoT 
Mt)3fe»C^i-6iE3fe<^fT/ce9^3fe^Sr^}^£ffi2 0 1± 
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^itmt'y y =1 vjK 2 0 4 ^^tsi&m^ 20 sfi*^. mm 
mm^. mytmti^h^m&i^ y => 2 0 

[0 0 6 6] ^tc. CVDfit/^i:*<|:fflV>T. m2<Dm^t 

v- y =1 >^ 2 0 3 A. mt> y v^xii^^LK^b V- y 

=i^^]K2 0 4. ^U^JwIBl (DK^bv'y ='i^JK2 0 3 B 

miSfeVy =i>'SS2 0 2 A(7)^M±{:iJll^^^g?f^ 

i\:.^^btii\z, m2(oK>ft:'>y =iv^2 0 3 A. S>ft; 

V y n >mxnmtmiti^ y ^ >^ 2 0 4 . ^m^m 1 

(^^S^^bv-y =» >'^2 0 3 B(Di^?5S^^— (w/j!-5S!tL^5 

[0 0 6 7] :^mmmmxn^ 

y i^mm 202 a^® ^^^^i^-r 5 ^ ^ le: j: ^ 1 to 

g^^tsix y =1 >M 2 0 3 B %:m^ bfc^. m 1 (Dmit^> y 

=i^^M2 0 3B^^^L/c*)|iSS>'y =i>-S«2 0 2 A 

'>y v]^2 0 3 Bco^SSfHi/y =ivstg2 0 2 AiiUc: 

s<k y =^ >mx\^mitmitiy y =x 2 0 4 %:m^ 

$ ^ lc:^fl::>' y n v^xn^^bg^-fl^ v- y >M 2 0 

4 Lfc^jfes > y =1 ^^sts 2 0 2 Amm^mmit 
^2 04 (D^f^^^y y n ^-ss 202 Am\zm 2 (Dmt 

v^y zi>]K2 0 3 At:JI^^-r6:*-&^SffiLfcCD-C\ 

B . mti^ y viKx«ii^bs^<k>' y =1 2 0 4 , ^ 

mzm2<Dmti^v ^^^2 0 3 A^m^-r^ztt^x* 

^■rsr^tdj;*). ^«fSK2 0 1 ^^jgSv-y n^^S 
^202A^(OI£f9 ^J^'^ffiiiii.i^-f h^r-m^i-^ :it^ 

;55-C#^.t i:t>«w, SO ISS2 0 0<lrffiV>T h^^-v^ 
[00 6 8] ^fc. ;i(o:&&tc:j:tif^. mKomiti^D 

2 O 3 B . y rr V > 

1^2 0 4. Mt/tc:^2oKfl::'>y ='V^2 0 3 A^^jg 
S'>y =i>'Sfe2 0 2 A^— ft:tc:?g^-f--5C<b;dSx*^-5 

xnmitmit^y y='>'^204. m2 <Dmiti^ v=^>m 

2 0 3A. ^feWcmiSfiv-y =^^^2 0 20tSa(7)4;^ 

[0 0 6 9] ^fc. :^mmmm\^^fi^. 
my^^mitrntiy y >k 2 0 4 (omm^m 1 (omti^ 

y =':^K2 0 3B^J^^U MKOK^k'Vy =i>M2 0 

3 B(O^M<l:i£t)'g^i^-a:®i: LfctOT% ^{b>-y:=^^^K 

xiiMitK^bv' y >IK 2 o 4 (D^sic^ 1 (omitiy y 
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3 :^JK 2 0 3 B ^m^'^'T^ mti^ y ^ :^mxnmtm: 

iti^V ^>m2 0 4(D^®^i£«9'g^iD^®^-r-6«^J: 
^ i^%mm^2 0 1 irVij^Si/y ^>^i^2 0 2 A^(r) 

'^h:Ltt^x^h. 

[00 70] /^io. l^lcT^^^tie/y ^V^2 0 3B. ^ 

it'^]}^:ymx\t.m\Miti^]):=^>m2QA. mww^ 

2(^K{bv^y ='>'^2 0 3 A*m#Sft vy =r>'Stg2 0 

m\^ti}^9\^(o^ mitoK^fbv^y =tv^2 0 3 B. mtv^ 
y ^ >my.\tmtmiti^ y ^-js 2 0 4 . i^t/tm 2 

^^hv^y nvj^2 0 3 A(0?^^;^fe^. ^jjS^fev-y 
StS2 0 2At%W&WL2 O 1 <bco|Af9'g^*:3-a:0Oy'?^ — 

[0 0 7 1] ^/c. :*:|IJSJf^^(CioVNTfi. m2(Dmit 

V- y 2 0 3 A(;±^{b>^ y ^i^xfi^^Li^^bv- y 

y ^ 202 A±\cmit^> y :/J^3^«^{t:®?fb 
20 ])='>m2 0 4 ^mmmf^ i^tct^ \:i^^xm>mf& ^ 

'rht^{zift»^xm^mf&^ti\z<\,^(ox^ m2(om 

iti^V :=^>m2 O 3Aitmf^^n^j:<Xi^0:\^\ 

[0 0 7 2] (a) - (d) lwS-:5V^T;•± 

IS^^(0^1(7)afefbv^y =i:/JK2 0 3B. mti^V^'l^ 

mxnmtmit^> y ^jk 2 0 4 . ^tj^irm 2 co^it: 

y ::'>^^2 0 3 A(Dmj&:b&Rrjfi^fo^i::)'^(Dy<^-^:y 

^;lOV^Tffi*(rt5i5^•^-5o 1114 (a) - (d) 

@A 19 ^^^^ff 9 2 0 1 <b ^^^B y 3 vstg 

30 2 0 2 A^^i&t)aiur. ^<Dm^^t>^^^i.tLmm 
mx^h^o 

[00 7 3] m4 (a) »^^-^-J:5t-. CVDjfelCj; 

t). ^f^^Bi^v ^i^^^2 0 2 A(Dmm±\tm2(Dmit 
v- y =^ vj^ 2 0 3 A. v- y :=! i^mx^Mitmiti^ y 

=i:^K204. IfetKIC^lOKfL-Vy =ii^K2 0 3B^ 
«g»:J^^Ufc^. Z(Dmf^&>^V ='l^mm2 0 2At^ 
1^mm2 0 1 t$:fi&^^iD^Xi:^X\\ 

[0 0 7 4] ^fc. m2<Dmit>^v=':>m2 0 3A^m 
^^B>y zi>ss2 0 2A(Dmm^mmt-t^:Lt\^x 
40 t)?^^L/c^. cvD&icij: fp^^bv-y =iv^x«^{t: 
Sffbv- y ^ vie 2 0 4. ^fet/ic:^ 1 (Dmiti^ y =1 2 

[0 0 7 5] ^/c. CVD&^^V^T^jgfB>'y 

ffi2 0 2 A<o^ffiiic»{b'>y =» vM^t/id^fb-vy =1 

(b) J: P IC. ^jfefev-y =r>'S«2 O 2 AO^ 

m±\ZfS 2 iOmitiy I) =1 2 0 3 A ^^tt-flC. iEg^ 

gfb V- y =1 :^jKx*iSfb^ib'> y =3 ^JK 2 0 4 SrJ^fig; u 
50 xt>J:v^ 
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[0 0 7 6] :L(DXv^J:m^tLXi>^ ^{kv-y^iv^ 
Xnmtmiti^ y =1 2 0 4 ^^I^SS 20 1 

l^StS2 0 1 \::^^^tifc^m.f^. RXJ^SLWmm2 0 1 

l.fc^mmm^^0iy]) ::=^>m2 0 2filJ{Cj£tfei-6^<!r 
[0 0 7 71 1114 (a) RXJ^ (b) |;l^b^^T^i. miti^ 

y ^M^t/ic^ft y =1 ^i^x*i^^t:K>fb y >'j^ lo 
^^^ti^tt^-en/^i^ i^Tt-. 134 (c) RX^ (d) 

[0 0 7 8] [gl4 (c) cvDfticj:t) 

2 0 1 (r>mm^\^% \.(omc^ ^)^-^m2oz 
B. ^{bv-y ='>^M3?:ti^^t:^^t:i/y ^^1^2 0 4. ^ 

t/tcB 2 cDffi&fliv' y =1 ^i^ 2 0 3 K^mUm^ X^fzM. '20 

::«^^JtS«2 0 1 hm^^'y^) =^>mWi2 o 2At(0 

[0 0 7 9] c<7)#^i;ifi. ^^^bX«cvDfclcj:t) 
^iS&i^V =':>&^2 o'2 A<Dm^±\z;hhi^^Ci5bmi[: 

(OX^ IC^^^S^ 2 0 1 ^t/^^S^Bi/ y 2 0 2 

[0 0 8 0] ^ti. ^«FStg 201 30 

iti^V ^>'X;h^tii5t>. ID 4 (d) (c^-^J:9i;i. 

s^2 0 i(Dm^±\cmi<Dm^tiyv =^>'m2 o sb^ 

m^l.f£<Xi>Bi<. CVDfe^fflV^T^}^S«2 0 1 

mi^mti^ V >Mxf±^{bK^k v- y =1 >^)K 2 0 4 . 

mzm2<Dmiti^v ^:^m2 o s A^mikm^vtc^^. 
z<D^^m&2o 1 tmm\^mit^>]) ^>']^2 o 3c^ 

L;rc*jlSS'> y => 2 o 2 A ^te ?) ^i:>^X 

[0 0 8 1] /^ib\ 04 (c) Rl^ (d) IC^LfclAt) 40 

y ='>JK2 0 4;5-*l£!9'g^tP-^MJ:f9 t^l^S«2 0 1 fflO 
J;i?^^Sti6fci6. ^I^S;K2 0 1 iz^^^Htc^f^^ 

jss^jgSi^y :='>S2 0 2^iiicteife-r^ci:^K-ih-r'6 

Sv-y =»>'g2 0 2{B){;iSAS-f e^^^KJh-r^C^;^^ 
X#/^v\ -r/j;fc»*>. 134 (c) (d) tc^L^tlA 

{^Waxfe-So 50 
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[00 8 2] ^i.Xmzm4 (c) - (d) {Z^l^tcS 

TFT(^^ir^/^^l|!c$r^}tS«2 0 imfi^hmoM^ 
mi:%nmWL 2 0 1 uybS^td. mt'y 

5K3tBS^^e>**gs>'y 2 0 2--^^f^s^t>mw^-r^ 
[0 0 8 3] (m^mm) ^kir, _h^(7)^D# s o i 

2 0 0 ^fflV^TSait^:ri6 (b*tw:4s:||iafl^^cDm^7t^ 

[0 0 8 4] (2l5^C:^oV^T. ^^^S4S2 10fi. SOI 
S^2 0 OCO^^SSi^y =i>g2 0 2^3f^C0^'?^ — 

[O 0 8 5] |g|5IC^^V^T. N^^^v^^^^^T-co— «^J^ 
UrOTFT 2 2 on. ±kE<7)*P< SO I 2 0 0-h 

tw5Si§$ixfc*i^Sv^y 2 0 2 ^^flcS 2 o 

8 LT«^$HTVN6o ^fc. 1^1 5 lC:^8V^T. ^i^S 

fi2 0 1, mi(Dmiti>v ='>'m2 o 3B<b^{t:v^y ^ 
^mxnm^tmiti^ y 204^^2 co^^bv- y 

>^2 0 3 A^;?/>ib/^6«^,^gi5 2 0 5. ^fet/IC^i^^B 

y ='vg2 0 2/)^hm^^nf^^mi^m2 0 8i!i>soi 

[0 0 8 6] ms {^njk-rx 5 (c. mmn 205 (Dmm± 
ii-^^iwg 2 0 8 . y-h;te)&^2 0 9. >/-hm 

<S2 1 1, y->^miS2 1 5. KU^^^S1ii2 1 6^U5 
^PHltejg^2 1 2?!>^^/.C-5TFT 2 2 OdS?i^^$ttTV> 

[00 8 7] J:l9l$«ffllwJi. ^mt^m2 0 8^m^Ltc 

x^m^2o lo^ffijitcy- hJtes^2 0 9j^-m^^ 

tl. h^,^^2 0 9CO*ffi_h{cy- VWs^2 1 1^5 

^fiFSffi2 0 l<0^®JiJCttSFBl«&)&JK2 1 2i&5igJt?> 

[0 0 8 8] mmii&mm2 1 2st/y- h;tei^^2 o 9 
(dfi, ^^f*^^ 2 0 8 (;i?i^^$ti^cy-;^ffl*gc&t/ 

2j^->'l-2 1 7S:t/2 1 8 7i)5?^fS$;KT*5!9. y->^mffi 
2 1 5&t/KW>^mS2 1 6;5Sifr4r n^'^^ h^}^— yl- 
2 1 7^^152 1 8Sr^hLXif^S«s:g2 0 8Oy-X«« 

[008 9] :^mmmmiom^mm 2 1 0 jliec^ s 

O lSfe2 0 0«rffiV>TJgfig$iX3^ct>(OT-S)5<O"e. 3c 
l^Sffi2 0 1 Jc:^#^?ixfc:^*E!fe. &0^^t*S«2 0 1 
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l^fc^mm^^mt^m 208 (TFT220) m^itwc 
^^Zt^^^\^&5±'t^:itt>X*^^(OX\ TFT 2 

10 0 9 0] ^ LT«Flw;*:%0^o^^Ste 210 Ic J:tt 
^xecO^D< TFT 2 2 0^llfm;^-r '>^V>r^TF 

2 0 8(7)/>/^< ^t>^^^/l-MSc^^4*S«2 0 imiJ?5^ 

^m^xm^m^M't^myt^n^j:^m^m^^ii^m& lo 
2 0 1 jii;if^»9 52^A.5^c»^i;i. mti^v ^'^mxnmt 

mit'^ y 2 0 4 ^^tfi^^^gfJ 2 0 3 

cotejSK2 0 5^^. m^mt)^h^m^m2 o s^^m^ 
[0 0 9 1] (m^Tt^isg) ^^H>^om^7fe^ 

^gBI-»3i(-ffiv>P>tt-5. TFT (h7Vv2^;5^^^ 
^^S!<^)fS^3Se$:Si!9±*fT. (Hi S^tJ^Ell 9^0^ 20 
[0 0 9 2] /^4b\ *ll:te?f^ffi(7)^S^03^@ji. 

-hxEufcso iss (igii7!?-p>(g)4#08j ^m\^^xmm 

^^M^^tltcii(Dtti:^X\^^^^ 30 

[0 0 9 3] *fc. s*ts!^^3^eT-i^. m^. m^mm 

[0 0 9 4] TFT03fe?5SX#ti-6ffiIiC 
mm<DS^mX^^i.XTFT(D^^:^jum:im^^t L 40 

[0 0 9 5] ^CT% *:|I^SJ^^lc:^^v^x«. 
*M !) jftlCX 6 T F TO#i40«{b^l6Jl:-r6fc«)tC. 

^ltS«lc:te^-r6Sffi;$:*<^iE±{c:^TFT (h^> 



[00 9 6] C CT*5fe"f . *IIJfe?^«co®^3fe^3Sg|c 
ib^tt 6 T F T(^TWl:i«3t]^^.f^ 19 iZ.tf«igco^ffi^#: 
^?iJiZOV^X,|ill 7 (a) - (c) 8. (a) - 

(c) ^tt/igi9 (a) . (b) . 1320 (a) . 

(b) ^^mx^xmrn-r^. 1^,11117 (a) - (c) 

S.t/(ill8 (a) ~ (c) lc::Jb^v^-c. hW^(r>m^ 

[0097] 017 (a) V:i7f^^^^mX\^.%^m^ 

2 0 icoit±ic:#TFT ( h7>'v^;^t$'^^) 2201c: 
»iS$ii:T»lS3tJKl 1 a;!)SK*te)n-CV>6o 

5 ^cfll 1 ^TtK 11a T i (^^ i/) . C r 

Mo (^y>^-7^>') . Pb («&) 5 

0 8<^5^-Y^/i-MSc^^i^SS2 0 ifiy (Blit^.TW 
^^ttfcH l^TfeflMl 1 a<!:TFT220 ^(^Pb^IciW:, 

% 1 (Dm^ti^ y =1 2 0 3 B . > y i^^xn^ 
^LKfb'V y 2 0 4. mm^m 2 (omiti^ y =^ 

2 0 3Af)>hf£^timM20 5iim^^tlXV^6o Ctl 
I^J:t)^^t£fi2 0 1 l;i^*$ttfc^j^^. St/^ltS 
&2 0 1 <i:**gSi^y =^:ymJ^2 o 2 A <b coflfi t) -g^tJii: 
ffil-K* L5^c^jWife;!iS^»«5:g 208 (TFT220) 
M^iAWli't^Zt^\i^±-r^Zt^^X%^(DX\ TFT 
2 2 0 C04#ttco^{t:^|»Ji:T# 60 
[00 98] Mtil. wCD^ftc^T-tt, ^mt^m 2 08^ 

2 0 8 ^mmit-r^fc^iz^m^m 2os^m 

^-t^xnit^x^m^izm^xh. •^:<^)»^l:xgtc:fcl^ 
xm 1 Mjftm 1 1 a (o±:^(D^>ft:'> y =1 i^mxnmi\:.m 

y =1 2 0 4 Ic i K^t:«;!)51£tJ^-r -5 C t SrBSll: 
U «;^:tfii5M^&JRm^d^<b/j;-5mia3fe]^i 1 at^ 

1 a;d^K{b$tLTmi^3tmi 1 a 03feSi§^;65J:#-t- 

t ^^^mm±x^ 60 *DXLT. m^^mstM^mm 
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8 {mm-r^ w ^ t , miti^ y ^mx^tmitrnt^^ v 

^(DtlJ^m^^X^TFT 2 2 0<D h "7 > ^ ^^(O^it 

[0 0 9 9] m^. mi 7 ( b ) {ZTskirMri^mx-ix 

Sffi2 0 KDilJilCl^TFT 2 2 0 Ir^lS ^-^TH 1 ^ 
^mi 1 a;d5^Jte>tbTib^!9. miM^^l l a <bTF 

T 2 2 0 i: <Dm\z\t. mti^ V => ^ymx^-xmitmiti^ v 

^^TV^-5„ Zti\:iXO^^mWi2 0 i{z^^^tif;i^^ 10 
RXJ^X^mm2 O 1 ^^jg^Vy =iVS«2 0 2 A 

^ (DiA !9 ^t>^m\z^^m i^fc^i^m^^^mi^m 2 o s 

(TFT 2 2 0) <Ry--l£fifci-^C<Jr^g^ih-r^w<i:;55T' 
#^OX% TFT 2 2 0(7D#ttC0^Mk:^Kih-r5C^;d^ 

[0100] :i(DMri^mx*n. ^^i^m 208^ 

2 0 8 ^»JK^b-r-5fci61Ci}5:#«cg 2 0 8 

n 1 m^m 1 1 a <Dm.±(Dmtiy y ^^j^xfi^jt^^ft; 

y >^ 2 0 4 ;r J: 19 ^^bS^^tetft:^- 6 c t 

1 a ;55®f<t^$;h.Tm 1 1 1 a (^7feSj@*75S_b^i- 

6r<^. mhmim^mi i aoS3t<st6;65{£T-r'5w 
^>m 1 m^m 1 1 a ^^^^iffii»;jsif^#ft:e 2 o s icum 

tc:J:5TFT220<?5 h 7 Vv^:^ ^^^fio^^b^BSJtT- 
[0101] ^^IC, {§1 1 7 (c ) (C^-r^(*:^JX*fi, ±m 

u^cigi7 (b) <DMi^mtit-<x.mt>^v ^'^mx 
nmtmiti^ y =1 vjK 2 0 4 ^fipSfi 201 oiatf 

-®T-«/^ < , m^mv^co^my^i^—i^^^'r^m 1 s 

3feiKl 1 a J;•)-{H]^9;^c^v>^®v^^-v^^toi:5^- 
?l^fig^;^^'CV^6o ■^^Oftbcol»^^wOl/^TW:_b^^L^cl3l 

7 (b) (DMr^$im(D^^tmmx:h^^ ^-^x.^^m 
2 0 1 {c^w^?n/c^M^. Rxf^i^mm 201^* 40 

JSS -> y >S« 2 0 2 A ^ Olfi 9 ^t>*ti(c:»lr Lfc 
208 (TFT220) ffi!l--i£S:-r -5 
Ct^m±X^ho MICl. ^lig^mi 1 aO(EJi(D^ 

iti^]) ='>^mxn^itmit^>v ^>m2 o 4{c43v^tk 

1 1 a ^^^^«iadSii£^»»g 2 0 8 l:il£»i--5 C tE5 
[0 10 2] ^UT#lCCl<0:i:tt:«T-«:, m^m<oytif^ 

mm^z. 9t^xtt^<. mtyv =^>mxrtmitstitiy so 
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y =':^IK2 0 4*89:Jt*i^(o-e. c<^)S^t:'>y 
tl^{b:®?{l::v/y =i>^m2 o Alzx^m^mm^isn^^ 

^mxnmitmti^}) ='>m2 o 4{c^n^ytmmmz 
iyv=^>m2 0 4<D^tE{zx . mTT^mcoyttm&Lx 

±^^\^xmmn(Dmm^mmmi 7 cb) i^nt-^rii-^ 

tii>'^m\zfj:ho »:{z,mi9 (a) lc:^i-:i:»:^Jxii 

IE! 17 (c) tw^"r:^(^««JlCJt-<T5feSii^fl5{wic5V>TI5 
:^i*^JXH|ll 19 (b) {C^-rmtr Uv?^ h 2 2 1 ^=8= 

\zmyt^n:>:it^^-^mxh^.^ mi7 (c) <D=i:#:«ij 

[0103] mi 8 ( a ) ICl^-r^flc^jT*^,- Ji^& 

bfcl^l7 (b) (7)A«s:«aj<bit-<T, ^^bvy 

nmtmit'>^v =i>^m2 0 4 A^K mim^mi i a <D 

oV>T«±3^L;^cg|l 7 (b) 0^<4:^^JcoJ^^<^f^:^X 
$?6o UoX^ ^^^Sffi2 0 1 ic:^W$tLfc^j^«l^;&5 
^^<*^2 0 8 (TFT2 2 O) i|lJ--&tfi:-t"6C^^BS 

itT#6. Mic, i?iiS3t]^i 1 a<7)ii:T<o^{bv^y 
vjKxfiS^tK^bvy ='i^m2 0 4 A^c:^3v^-c^^tfll;&s 

[0 1 0 4] [ill 8 (b) lc:^i-*f*:*?ij-c«, 

Lfc017 (b) ^V^«018 (a) OAf*:t?g^jt-< 

X, ^ibt^ y i^mx\tmtmiti^ y >ik 2 o 4 a^^ 

t/ 2 0 4 B Ml 11a <D±m(D^xnTm(D 

tCOV>TJi_b^Lfcai 7 (b) ^V^tt|gl8 (a) <D 

M.i^m(Dm^tmmx^^^ ^^x.mim^mi 1 a 
<Dm±<Dmiti^v =':ymxnmtmiti^v ^^^m2 0 4 

B&t/MlS3feMl 1 a<DmT(Omiti^]) ^'VJSXIiM 

itmti^v =^:^m2 0 4A{c^\,^xm^tm/)mmi-^z 

t^m±X^^o Mx.X.mim^mi 1 a;5l^P>:f:|5£/^ 
2 0 8 6 C ^ fc. S^bv' y =i ^^^X 

nmtmitiiy y3^^jS204Bj;ij:o sbmwj-BSjhx-t 



(12) 

21 

[0 1 0 5] ?J:lc,iai 8 (c) Id^-TAf+^^tJ-Cfi^ ±iB 

Lfciais (b) (DMri^mtit-^x.mti^}) ^^mx 
nmitmit^y y 2 o 4 A&t/ 2 o 4 b ^mm 
«2 0 1 oi5f^-3D"efi/^< , m^m^iow-my^^-^^ 

i:^'r^miM^mi 1 a J:l9-IElt)::^:^v^:s^I®/^•^- 
«±xeL/clI|18 (b) t^:irf*«sj0^i:|^:mT^fe6o 
e*oX, ^«fS«2 0 1 lC^*$;h.fc^*fi«fe. RU?^** 
mm 20 It mf^^ni^ y ^ >SS 2 0 2 a Oii 19 -g^^:? 

^M{mmy^ti^»iim>^mi^m2 0 8 (tft2 2 10 
11a coii:±co^>fhv^y ^^Kxfi^^b^'ftiv'y zmym 

2 0 4B^t/^1^7fe^l 1 aCJSTcOg-fbv^y 

^)f3fi^;55^#^^2 0 s\mm-t^zth.m\:^>V =^ 
^^i^Xf^^^fbi^'fkv' y:3^^204Bf;ij:t) am6^{w6S 

lO 1 0 61 -^LT^IrCt^^^^^ijT-fi. (gll 7 (c) 
2 0 4 A^0^2 0 4 B^^^t/^V^T-J:V^^DT^ :L<Dmt 

i^v^ i^mxnmtmitiy y 204 AXf^ 204 

mx*^ 5o ^^fb'V y =1 i^mxnmtmibi^ y 
j^2 0 4 ARo?2 0 4B\:itsn^^mmmnmmmi^^ 
m^hh<DX\ miti^v ^i^mxnmtmiti^]) . 

2 0 4 ARXJ^ 2 0 4 B J: t) . ^:^fflC03te^5^fe 

[0 10 71 i^. ^(oMri^m\c^\f^xn.mt>^v ^'i^m 

xn^itmti^v =^>'m2 0 4Anmtiyv ^i^m:xn 

:^iy^>i^^tix\^^^^>. mt^>v =^>mxnmtmi\: 

v-y =^>m2 0 4 Att^UTl^Tt>:^#?fcigV>«:/^V\ 

[01081 ^mmmmxnm^. mi 7 c a ) rxi 

(b) ilfeWcgllS (a) RX/' (b) {Z7jk\^tLM.i^m(D 

X 5 #iij^<z>rapfil*lErttwt>^ft:'>y ^^^-KJ^ri^ 

{t:ffi&{hi/y ='>'^2 0 4. 2 0 4 AX«2 0 4B7imn 

hti^mf&i:mm'r^m^iax miti^ y i^mxnm 40 
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[0 10 91 i^tzm^. mi 7 (c) fi.U?mi 8 (c) 

tw:^L/c^i*^J(7)J: 5 Id, ;^,^a5^S^-r6^jbv^y 

vj^x^Mfb^^t: y =1 ^^Mj^. w-mm^^xm 1 is^t 
M 1 1 a J; t) fc-di y>:k^<, m^(omfi^^^^(om^h 
m^^i^mf:i^^mf\.x\^^^(otmi^ li\ 

T. %W&m2 0 l±.X±.T^^fi^C^^^^\zmo Z.t 
t^'^mtta 19 . H 1 ffi^fej^ 1 1 a twg5<b«2!i^M5^figtt 

Ji.omiS7tl^l 1 2ifi^ho^^fmoW»Li: 

^WLXt^^ 

[0 1 101 ^UX#{c:::coj.«:^RjT'fi3fe]^jagpic:*5v> 
xmtt/mU(0:i^y^:y'irmm^m(0:j^^y^i^^mx, 
19 2 /imJ£^I^Xfe6C <J:;i5M^ LV\ Cttlc J: f9 Pi 

tcif $ ;t 6 c t 60 

[ 0 1 1 1 1 H 2 0 .( a ) tw^i- j,f*:«?ijT*«Ii) 1 

Vi/iffitrit'^X 1 /im^Tlctf ^x-S- t;i>>Rliiet;i/.^'5 
/ci6. §lPM*fitw:fcNtSS(fl5jte&95|rJ:65feSii^(^® 

^ajXfigJ 2 0(b) tCl^-r^lw h 2 2 2 ^^^ffi^ 

^^tT5C«?r;J|5ortgX$>f9. mi 8 (c) <DMc^m\^lt 

[0 1121 i^j.±.mn\^f:Lmmmmx\^. ^m^m 

2 0 8li. SOlW^^mm\^X<Dm^Ski^])zj:ym:t^ 

\^r^jvz7r:^i^]) =^>^mm^h^l:oXi^X\^\ iPt>. 
^^flsg2 0 8j&s. :^'J i^]} ^i^mXYtT-ejv-yry^i^ 
y =r>^^;?^%^/^oXi>. Ji^<^*p^^{t:>-y 
{i^^fc:^fb'>y ^^v-j^^^A/X/^^itemSBicj: I9g3fe^ 
<^^l:^B5jhi-^f^^^m&t/S{k:>-y =1 >j^3itt^>fb 
mitiy y ^'^{c J: t9 mitmt^h^mwm^(o^vimwi 

X. ^^mt^m2 0 8^^v^>v='>mx^^T^/i^^r:^ 
mzi'i^^h<o<D. )t&mm.:=':^ hxT FT ^mmxt 

y vKxttr r y =» vJK^^i^tjIt^ LT 

[01 1 31 »cic. ^±<oim<m^^titcm^m. tf 
T s. t/«&^g[5^ ^ {i ;t T <om^3t^s^ B<01i 
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6o ^tc^ msn. m7(DA-A'mMmxh^o 

( 0 1 1 5 1 la 6 -la 8 »C:jb*V>T. TFT30 (h^^- 

xn. ^m'^^^u^m^±xmm^^^j:um<D±^ 
[0 116] [lI6{-:^^v^-c. m^^m(7:>mm%^m^'t 
-r^fci?)<7)TFT 3 0 <b;^^^/i:'9. m^m^t^'^-^fx. 

S2 Snf^. C(?:>|l(glCi^|llI»:fC>tt^LT^1t^:p 

->^fe{C#^^-r6^5t-UT^>aV\ ^yc. ^TFT3 0 

(oy- hjc^^j^ 3 a ;&s^a6<)iwg|j^$tLT*3 1) . 

1. G2 Gm^; c (Djililc:|!||ill»:X^j!jD"r ^ J: 

[0117] 9 a . T F T 3 0 (7) K U-r 

m^Wlwg^jf^$tt-Cii3f9. ^>r s/^V^^^T*$)6TF 30 

t>. 7^-^|!|6 a ^^-^^t^^n-SiiJ^ft^S 1. S 

2 sn^m'^(o^^ ^i^^xm^^^t^. mmm 

^Sl. S2 Sntt. =^«E-r5^f6jS«(C?^fi£ 

[0 118] RlJbD^ttemmi^-^yMCct 

[0 119] wCT\ »t*Stifciif«^s-§-;d5y-^i--5 
Hl^^iVTt^^J: ►) t> 3«ft>:gV^^^/c(tSaS«7 0 
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[0 12 0] E17{CS':5V>T. ^T-StSOlU^lfR 

Jl. ^hy:^;^4^|;i:jt^(^ig0^/^iU^^<^9a (^«Sg|5 
iil^mfli9 a CO^^(7Dit#iC#>5rj^3^oTr-^j^6 a, 

1 a 5 ^^K&toy~;^^iiSclca;^6<3i;i^jj^ 
$;fxr*5>9. ill^mffi9att. =i h Jt^— 

LT^^gfrg 1 a CD 5 hmr^(o K iy^m\^mM.m^ 

S^gg$nxV^6o *#f*:Ml aO^^^-V'^/i-® 

lo 1 2 1] #sia3 ^^m^ ^\^r^r>xmtm. 
^^^^^i^^T'-^iie a \tra^xm^m (m*. 

6 a(r?SoT®^$nfcm2^«c) 
[0 12 2] ^LT. !i!+*±;d5t)(7)#4iSlT*;T^Lfc^*E 
=iaScco||l i^3tm 1 1 a j5SsS:ft«bnTl>6o 

1 a (n^^^/vmm^^t^T FT ^m^^m,(o 
mm^^mfi^h^xm.bitLm.\^m'fht\.xi6^^ mic. 
^ai^ 3 b \^x±^m 3 a \^rioxmM 

#) \z^mi^ti^mut^^-ti>^ mim^mi i aco 

^1^6 aT{-*5V^-C»C^iC*D(t'5^Si6S3 b(DJif^#CO 

^li^3fcKl 1 a <i:SfijS3 b ^ ^«S|;imSWtw 
g^l^-t-5='>^^ hj^-/H 3;5^^Jt?>m:v>-5« HI 

^HiSJ^S-Cfl. Slig^fej^l 1 ali. h 

.-J^-yH 3JcJ;9M©fcSV^tt«S:oSaj63 bjcmtt 

fS]Eg^ix^^fS]Sffi2 0 ^(O^lCfSSS (m^3t^^«- 

6 0;&si3fel^$ixxv>6o 
[0 12 3] m=f'WSL\ on. >y n:^, ^^y^ 
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m^^i^ 20 At "tiom^m 5 0 mmm±i::i^^ $ ttfc 
>5^f^is<^ (^mmm) 2 1 ^gEfSi]^2 2 ir^^f*^ ur 

m:^m^tifcmi^mi 6t^wti^hH. ^mmm^9 ate: 

^mi^9 a II. m^L^ I TO (-f l^i^^M. • X > • 

[0124] 1 0 (omwi^^w 1 0 Aoitji m 

[0 12 5] :^^jEfe?i^®l;i^3V>TH. 
«1 Old^liS^^l 1 a/55?i^fig$tLTV^-5<^T% m^f- 20 
Sffil Offi!l;5^P>(Dj^f9 5t^;5Siijm;^W' 5'^:/^ffiTFT 

3 OCO^'V-l^.'V^i^ 1 a*^LDDffiJgc 1 b. 1 c iCA 

^i>;^^^^<h \^X(omm^^ y^i^^mrFT z 0(D 
[0 12 6] *fc. m^Tfe^i 1 a(Dm^±\a^mm 

fflTFT3 0^«^rS¥»(*:Sl a^|f51^3fe]Kl 1 

2.t^hmM.mz.t^mrf^hh^\^. ^i^^t^iiajo^ 

NSG (/^^K-:7^hv^y >5r- h;i?f^>^) . PSG (y 
Vv/y h;if^>^) . BSG (/J^n>>-y <5r— h;5?f^ 

. BPSG (Tj^dvy vv^y >5r- h;;?/^;^) /.e^h'c^. 

mt^hfs:^%\mwmm\2tm\it^f\.^ ^ig^te 

^Mi 2(0^ci±(wii, $fDtc, HKD^^bv'y 
2 0 3 B . mc'y y v^Xfi^ib^fbv^ y vj^ 2 0 
4. f[2co»^b'>y =^^^2 0 3 A;!>^^/j;6ffij&SR2 0 
5;55^lt^n. ffil^gi52 0 5(0^®_h{c:|l/^>?.>r 5/^^^ 
^fflTFT3 0;dS^tte>ixTV>^>, TFT3 Ofi. Jfejg 40 
$15 2 0 50^ffi_bic:S:fte>ix. maSSv-y ='VJi75>^?^ 

[0 12 7]/j:*D\ Jfe^gi5 2 0 5(7)«itlc:oV^T«. =1 
ViJ?^ h2J^-/H 3^5^7LLXlv^;&$:^V^T. _Liao 
SO lSffi2 0 0mm^WSL2 1 0<7)itejaSB2 0 5(D 

[0128] te:^. >Etr63«te 2 0 2 0 AOfK 
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2 2dSKJt^ttTV>5o Mf^mfl2i«. «ajx.tfiTO 
[0 12 9] ^fc. 2 0 ACOfiJSgS OM^® 

^(n^mz.'^2mim2'^tm\i^hfhx.\^^. :L(o^b 

t). »rS]Sffi2 Offlid^ibA#t^3&SlJ^;^>r s/f^V*:^fflT 
FT 3 0(7)^*^^ft:^l a (D^-y^/U^giSl a'^LDD 
(Lightly Doped Drain) ^Sc 1 b^t/1 c (ritA-T-S 
w^^B^Jh-t-^C^/iiSX'^^^ tic. ^Vh^^h-^ 

[0 13 0] ^coj: iU^m^^g a ^^[^ 

m<^2 1 <bd5»fa]i-6J:5lcid@$nyh^^S>Ei 0 i: 
»r6jS«2 o^orat;ifi. MS«<^^3&g|5Klc:?g^$tt 

tL'y—fV%^ (m^Bg) IciJ; t)H^tLyh^r«^|w?SS (m^ 

Tfe^jjsj-) tmK^fx.. m^m (m^3t:^wMg) so 
[0131] m^m 5 0 fi. ¥i7L\z~my.nmmm<j:>^ 

-^'r>{y^WL^^^m,^\^tzm^^t^hfii^X^'0. u^m 
<i9 a;5^^>com1^/^^^Rl*D$nTV^/^V^^^®XiEf6Jflil 6 

[0 13 2] ^fc. i/-/w«-fi. m^m^x Qimmn 

S«2 0^^tLe><7)j^Mg|5Xtei9^^:>-fr-57t*^(^. 

[0 13 3] *ll5S?f^^X«. h^feig^^2^ 

^1E^3 alc:^rS]-r6ftg?i^f>j^^UT^m(*^^ UT 

ffiv\ 4^3»«c^i a^mmt^xmiwrn^mmmi f <>r 

lElC-tL?>iC^f6li-^,^ajjft3 b<^-gp^^2SS 

[0 13 4] J:9PJ|ffllC*i. 

-f>^^le;5^ -7^— 6 a ^O^^^i^ 3 a OTI-j^ 

T. Misa^sm<^ i^m^t^m) i f <^$ttxv>6o 

^l-^aSft7 0(D^m^<b UTC0tei^^2H. 
^kld J: t) > y =2 Vg_hlc:?i^^^ T F T 3 0 

^5^— hteiRK2lc<fe/j:e>/j:v><^r% »< J.oiaWjBE<Djfe 

^^•f-5c^j55x#. ^s^s7 ofijt««}/hffiax 

[0 13 5] JEJC. »a^«:7 0IC^*V^T«> 13 7X0? 

m8/)^hm^^xb{z. mim^mi i a^. m2wm 
^SMmt LTco^sjK3 bcDK^^difcv^r^i^a 
^fims 1 f 1 mmtmm 12^^ uxm 3 
MmMti.xm\^mm^'^^:it\cx^ (H8<o[g;^* 

«0<^^S^S7O#ra) . 
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[0 13 61 :Ltih<offMM. y-^me aT<Dm^Rri 

[0 13 7] ^/c. *|lffi?^SXil. ISl^Tfe^l 1 a 

I 1 a d^r^iHg^ttS®^;^^ iy^V>/^TFT 3 0 

lO 1 3 8] ^fc. ia7^U^(gl8tw:^bfcJ;5l-. 20 

I I aji. B^^^fc6v^^i^^co^fi^S3 b{::m^6<3(-s 
iSoT. y'-i^me a{cmi3^x^mm3hRt/miM^ 

[0 13 9] ^yc. mimytmi 1 af^. Bif]^oj:5i^ 

^V^:^' h7j^-/H 3 ^§1711-6 ^MCf£:i:T (^tf^L< 

X) . 8iJixs^jct5iii3tMi 1 a\^fi^fi^^]t:^mm 

[0 14 0] *^c. ^fia3 b ^^Sia3 a tn. 1^- 

TFT 3 oo^^*- h^i^2 m-(Dmmmitmf)^ 

h^£r>s mi^m^&mmi f TFT30(D^^:^ 
e^^fl. 1^— 1 a ^^^/^oTl^-So C(7)/ci 
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2«83 a ^l^^tCJi^^T-^. 7 0 (^iimflsr^R 

[0 14 1] ^3:193 b tmim^mi latn. mi 

®^slcffl7L$ttxv^xt)^v^L. m^(Dmmt)^h^£^ 
mmi^/i--^m\mK^tix\.^xiy^\,\ 
[0 14 2] :i<DXot^iwim&^\^^nmmi^/i--ym^z 

^l.Xy^-^a6 aC0Tlcr^7L^;^lXV^6o :i<Dtcib. 

h>i^-yn 3«, Iii^SB(7)^pMttc/i^e>^nx 
*5t). b;d^1>TFT3 O^miSfllSamiSl f 
^ttxv^/c^v^m 1 SralJ^;^^ 1 2 co^5)^(c:^tt e>i^xv^ 

/V-l 3 0?^^|CJ:^TFT 3 0^{tfe(DgEI9^(^^a<t:^ 

[0 14 3] ^^h. lil3^c^ov^x. mm:^^ y^iy^m 

TFT30|i, LDD (Lightly Doped Drain) 
*LX*5D. ^^IftSa. *lEi»3 a75>f>om#l-J: t) 
^-V^/V;ei5jf^^^n.5^W«cg 1 a (O^-r^/V^Scl 
a ' . ^^la Sat ^^mi^m l a t hife 
mm2. y'-^me a. i|^#«s:Jll a<;)®Sffy-;=^® 

m iy-:^mLDDmm) i b^t/ig;itsKu^>'®« 

(Ki^-f^^lRyLDD^SE) 1 c . 1 a OK^S 

y-^ffi« 1 d mmzmmm k u-f i^mm i e ^{S;tx 

[0 14 4].mm& Ku-Y >^ffiisi e \zn. ^m:(Dmm 
Mm9 a(D^t:><DMft'r^—o7(i^mm.^tix\^^ho y- 

^M^l hRXll d^O^IC KU'-f 1 c&t/l e« 

m^-r^x b tc. ^^(*:^ 1 a ic^ b; N§ixfip^c> 

K-^-^'i^ K->^i-6C^(r J: r)J^^$ttXl> 
N^^-v;t^/ixOTFTIl. ffijf^ifS^5^v^<V:V>^^Jj 

V^ffiTFTS 0 ^ LXfflV^ibnSw^bj&s^V^ 
[0145] y'—^me a A 1 ^O^JUJ^J^'&JB'V 

y1^^ y^<^^^mtji^(om^\^(Dnmf)^hm^^fix 
mmi 2<^)±ic«. iSjftsy-^^^i d--iii:-5=i 

^'^^^^ h>i^~/W'8;6S#>5rJ^^$ttfc|?2grHlitej&]^4 

355j^^$^xxv^5>o c:<oy— >^®isi h^io^ii^^^ h 
/^;-/^5^:frLx. -r-^iSe afliSjSSy~^ffi«ci 
d Jcm^Wt-g^jf^^ixxv^e. 

[0 14 6] 7^-^iS6 aRt^m2mm^mm4 
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^ Lx. ii^mii 9 a *i i^sa K u-r i^mw. i e 

v\ 

[0 14 7] M^^>r iX^Vi/fflTFT 3 0(i. »^ L 
«c 1 b RO^eSS K U-f V^«c 1 c {^^mm^ ^l^<OfT 

u v-bmm (*^i^3a) ti^xmmmx^ 

K i^-f ^-fflSc^Jf^^-f -5-^/^:7 r :/S<7) T F T 

[0 14 8] ^yh. ®^;^-r s/^>-^^TFT3 0<D^ 

- hmffi (3fe]Si8ft3 a) ^:/-:^- h*\^^ i^mmi b2^ 
tJ^l eFBllci1®o;z^gE®Lfc'>v^/i->57*- h^iti: Lfc 

[0 14 9] ::::t\ 1 ^<r>^\^ 

fi^m 1 a \ y -;^®«c 1 b &t/ffiffiffi K 30 

^LTU^V>lJ^>^-< >>f^>^fflTFT 3 OCO h^^^v? 

a(^^ir4'>'l-^«l a^^O^LDDMSKl b. 1 c 

[0 15 0] ^fc. Ht[x&<7)j:e)U. mm:^^ y^i^vm 

TFT3 0(7DTfflI (£S;*:«s: 1 0 AfflO) Icli. ^ 1 il* 40 
IKl 1 a;^5K^tP>ttTV^60X^ <J>/j:< <?:t>^f^^#:Jil 
a O^-V^/V-M^l a'St^LDD^^l b. 1 c '^(O 

Wi<omm\z.n\^x^xmim \ i a tc:^mfi:^«ife-r'5 
fci?)(^§fij»3bdSie:.fii:*5o mmmzh<D 
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[0 15 2] {m%^^mw(omm:hm ±wm 

[0153] »1 Ci^i^. IE! 9 —dl 1 4 {^S-:5V^T. 

«i oosiag:^ft{c:oi>xi5iM'r6o ig9-'igi 

4f^#XMl:ii3tt6mT-SteoD-gi55>^. [gls^l^^ 
ic:. ia7(7)A-A*»r®|cm$ii:X^1-XSiaxfe 
5o ^fc. Hi 0—01 4»c^53V>xii. ElE^SrfBill&^Li- 
5/c:i6tC, ite;^SR2 0 5CD|21;^^^B&UXV>6. fi D 

N2 (S^) ^(^)^fStt;<f>^#H^r. »^I8 5 0-1 3 

0 0*C. J:«9«F*L<fll 0 0 Ot:(OigMXr^-yP^ 
3®U ^^-||^S$n6igm:7'^ir;^tc^oV^xS;K;*:^*:l 
0 A\z±\:.^m^t>^Ofj: < 5 J: 5 t-ffir^M LX*5 < o 
fiP^. l^jt:7'nir::^lc^oV^X^S^ti6SigMlc:'^fc>'^ 
X. »H5tcS4g;*:tt: 1 0 A^IH cmffi;^^^nJ!^Ji(OMS 
XSfe*Q.3lLX*5<o 
[0 15 4] COJ; ^lc^3@$n^cSffi*:«^l 0 A(7)^ 

m 9 ( a ) (w^-r J: 5 T i . C r . T 
a. Mo&t/P.d^<^^J^^^Jgv^y K^tD^JR^ 
±m^. ^y^y^V>^'i^mf£^{:iX^^ 10 0--5 0 0 
n mmm<Dmm. » * L < ttm 2 O O n m(OJKJiC(75ii5t 

s 1 1 ^mf^-r^o 

[0 15 5] m9 (b) Jr^1-J;.5tr. 7:^ hy 

y^yy ^\::XOmiMytmi 1 aco^^^-:/ (E|7# 
RSJ i.Z^ft't^':^:^ h ui^:^ h 2 0 7^?^^-t*6. 
[0 1 5 6] m9 (c) y^V\y 

v?;^ h 2 0 7^:;M.Xi^7feg 1 1 lC^L:i^s/^>>/^tT 
pC^tc:J:l9. lll7{c^LfcJ; 9/j:y<:t$'->-(0»lig^ 
Jgl 1 a ^fl^^-r^, 
[0 15 7] (§19 (d) J; 5 ^151^ 

Ml 1 aO±|C. S'/EJ^^jSSCVDfc^l^lJ: 
•9TEOS (-r h^.- ^^yl^ • ;d-/wy — >y h) ;«f 
^> TEB (7" h7 • ^^/U • h U— h) ;ef;3^, T 
MOP (7" • ^5^/1-- ^:¥v/ • :7^xu— h) 
^<S:ffiV^X. NSG. PSG. BSG. BPSG/cC^'O 

v-y h;«/^;^a. ^^kv'y =i:/JK. K{bvy=':^IK 

ffll^Kl 2c^^fl. ^J;t(^. ^4 0 0-1 0 0 0 n 
m> <t t)$f^ L< fl8 0 0 nmgS^-r^o 
[0 15 8] H9 (e) J: 9 JC. SflSH 

«&^i 2(D^ffi^f5^<^. CMP ixc^mmms^m) m 

[0 15 9] ^Jctc. m9 (f) 

^{k^ixyhmi^raffiM^Ml 2^J^^Lfclil9 (e) 
^I'Sfi*:**: 1 0 A ^ , ^ffiJC^ 1 (DM^ti^ y 3 2 

0 3 B . y ^^mxnmitmit> y =1 vi^ 2 o 

4. ^2(DK{b'>y ::i^^i^2 0 3 A^^P>*-5tejRgP2 0 
5^?^^Ufc»iKS>y ='>-Sffi2 0 2AtiOnb^^t> 
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-frSrfr^o ^9:v>T?. 1119 (g) Iw^-fi: 5 i-, 

[0 16 0] ^jSgSv^y =^>m&2 0 2 ACO^® 

2 0 5 Srfl^fifc-r6*-fe. 2 o 5 

?i^^Lfc*jjgf0Vy =i>'SS2 0 2AtMm^t^l OA 
<bofiAD-&:b-i^:::^fc. -Rt/^^^avry ::i>Ste2 0 2 A 

<oifJfifl:*fetcov^T^^. ±IE<D s o i Sffi 200 <7>5gjg 

[0 16 1] m9 (h) lc^i-J:5l-. **SfBV^ 10 
y =i>'^2 0 2«:>';j- h y y^7:7H^X5S. :i^s/^>'>/ 

60 Bn^> #l-'r-^5'i8l6 aTT'SftlSS b;05ffM$n 

mi^m 1 a ^^hmm^ntcm i sawsmi^ i f 
[0162] m^. jn 9 ( i ) (ci^-r J: 9 mm^^ 
1 sffi^sms if^*^850'-i3o o'ctD^^ m 

* L < 1 0 0 OX.CDUmx* 7 2 5>^ff ^MfL-r -5 w 
<!r«c:J:0. .^6 0 nm(^ltK6^?l|V^^$(Of^^>fbv'y 
i^^^JF^^ L. Hj^J:^ ^ > T F T 3 0 (7D y — h 

60 c (r>^^^^ ^mwm 1 a :siu?ii 1 ss^amn i f 

0-1 7 0 nm(Dff$, y- h«fe,^J^2 

[0 16 3] ^\Z.^ mi 0 (a) Cl^i-J: plCl, N^i- 
^ypO^^^^ 1 a Icm-r^&BI-U-v^:^ hl^3 0 1 30 

m<Dh*~-y<i^hso2^i^mmx mx.^. p^^i^^ 

7 0 k e V(^JiJOj^®JE. 2 X 1 0lVcm?CO K— Xfi 

(0 16 4] ^10 (b) \z.7r:-t^b\z^ my^^ 
<r>uimitm(r> K-/^> h 3 o 3 ^£r®Sff r- {0iJiLj^. 

B-Y^d-V^S 5 k e V(D^JDjtmJBE. lX10l2/cm2 
<^K-XS[;iT) K->^-r-5o 40 

[0 16 5] 010 (c) \Z.7r-tXo\Z. P^-f 

^yK N^-v^>'^^lc:^^^(*:g 1 aCO^-^^yi^*K 1 
a*C0agl5<^^<Sfil 0(O^ffi|CUi/>^ KJ^3 0 5^ 
P^-t^/H-OV^T. El 10 (a) |C;^bfcX 

se^»i-i om(o v-y^m<r>pti:t(owmym<o k- 

^^>h 3 0 6, N^i-^yUjCoV>Tl3l 0 (b) Ic:^ L 

<7) K— ^'^^^ h 3 0 6 S: K— ^-^-^o 
[0166] ^10 ( d ) {^ZTT^-r^ b fc. ^m^^ 

m 1 a sriiK \^xtii^% 1 seisms i f ^issetik so 
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-fSfca^). S«*flsi 0 A(7)^ffi0^j^i6a3 a (y- h 
mm {w^fS-t-^gRf^ldU-v?;^ hJK3 0 7 (^Sj8l3 a 

7&^b P/.^<b*<^)V|S7cm<7) K-^N'v K 3 0 8<Srig:SST* 
P>r 7 0 k e Vc^JbDi^m/^. 3X10 

[0167] »ci;i, El 1 1 ( a ) id^^r J: ^ ^ 1 ^ 
MffiSK 1 2 :S:t/iteig^g|5 2 0 5 \z.% 1 ii^^ 

11a lc:^5z3>'^ijr \ 3<lrMlSti^5/^>^ 

[0 1 6 8] Ell 1 (b) ic^-f j^jEC 
VDfc^{Cj:t);i^y v^y^>-^3Sr350 nmSSt^^ 

$x-^«Lfc^. y^^ (p) ^iR&sfcu /-Ky v-y=iv 

.ctttcj:!?. :^y v^y =iVg3(D#mi4^iiJ*!>'6. 
[0169] mi 1 ( c ) tw^-r J: 5 {r. 

3 a ir^tc^ftj^a b ^m^-r^, Ste:*: 
«5: 1 0 A(DS3alc:^#i-6 ^ y y r:i 1 0 

[0 17 0] mi 1 (d) 

® 1 aJC:P^ir^/l-ODLDD®«c^^^i-^fcy)tC. N 
^-^^/^^^{^^(^c^ 1 a {C^/S-r-Sfiig^^Uv^^^ M^3 
0 9X*SV^. ^^3 a hmS) ^feS^^^i: 

LT. ^-rB/jrifOIIIi^TC^O K-^^•:/ h 3 1 0^i£ 
mx.^. BF2-r7f-:/^9 0 k e V<^iJP]^|| 
3 X 1 0 lVcm2co K-XStCT) K-:7^L. P 

mi c^m^-r^. 

[ 0 1 7 1 ] Sggv^T. El 1 1 ( e ) td^-r J; 9 ic. 
«^^1 atcp^ir^/K^)iSSSy-^ei^i dRtfmm 

^(*gl a iC^lfe-rsffiM^rUv?;:^ hmsOSXS^fc 
i^mX\ ;5^o, E|:^flLTl/>/.^l>;05^Si^3 a J: 19 t>ilg 
ox&:v^-7;^^-Ci-v?;^ bm^P^^^McM&-r^M^ 
^3 a±lc:j|^figL^«ffi, l^i:^< B/.Cif(OIIlK7C^<?5 
K-^^•:^ h 3 1 1 ^mmmx («;ttf. BP^^^i^i: 
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9 0 k e V<OMjSW&. 2X10 ^ V c m^<D K— Xg 

[0 17 2] mi 2 (a) id^-rji^tc. 

SS-e (Wx.f^. P>r:^i^Sr7 0 k e VOJbDaimJE. 6 
/v-oteSS V--^MSc 1 b S.O^{g:jtS K t--f 1 c 10 

[0 17 3] m^^^x. mi 2 (b) tc^i-i: 5{w. 
wmi ei\^N^^^/\^(DMmmy-:^mmi dRv^Mm 

(D K-^^°^^ h 6 1 ^mt&mx m:ti^. P4 7 0 
k eViOmmmEE^ 4 X 1 0 c m2cr) K— XStc 

T) K-Xt^^o 

[0174] jsfelc. 1^1 1 2 ( c ) Iw^i- J: 5 ic. iii^;^ 20 
>f iy^V>5^ffiTFT3 Otr4bMt63fe3iE^3 a t^\C^m 
^ShRXfit^mS a^m^ ^Jxf^. -g-ffi^^fi 

M£EC VD^te-^TEOS;^;^^^ffll^X. NSG. PS 
G. BSG. B PSG/cf^^iOv-y ^- h;?/7Xfli, 

v^y^^vK. ^i:v-y='>]K^/)^?>?^^5^2sratei^iK 

4^?i^^-r5o m2jiPB^Jte^^4(D^f^. ^5 0 0- 
1 5 0 0 nm;d5$^^b<. lEl- 8 0 0 n m^i^ J: 19 #f ^ L 

[0 17 5] z(D'^. wimmy-:^mi^i dRrjmms. 
vi--<>mmi G^f^mt'r^tiib\z:ms 5 ox^(dt=^ 30 
-/v^3i$: 2 0 ^nmn 5 o 

[0176] XJctc. mi 2 ( d ) ic^i- J: 9 IC. -7^-^ 
1^3 1 Iw^-r6=i>^i5' hJ}^— /i-S^, S/Sti^iy^V 

/c. ^^M3 a^^ftjSS3 b^Iil^L/.^V^gai^S<b^j^■r 
[0 17 7] Ill 3 (a) ^2^ 

T. ,^1 0 0-7 0 0 nmc^^^. ^f^U<fi*b3 5 0 

nm\zmmi^. m^mis (b) :7:rh 

6 a *?^fiei-6o 

[0178] 1 3 ( c ) 0 Id. 7^--^ 

^6 a±^S5 «JE35ClliajBECVD& 
'^TEOS;^;^^Sr^V^T. NSG. PSG. BSG. 

K<bv^ y =1 >'K^d^e> * 3 ^^jfeiiiK 7 ^m^-r so 
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60 f5 3®Steg^^7COmj?fi. ^KJ5 0 0—1 5 0 0 n 
m;OS$?^L<. Hld8 0 0 nm;D^J:t)^fi UV^ 
[0179] mi A ( a ) IC;^^- J; 9 Id, U^;^ 

5/^>i/ffiTFT 3 OlC:JoV^X. 9 a ^i^S 

[0 18 0] ISfed. (314 (b) lw:a^i- J: 5 Msg 
PH^ilfei^K7coJblc, t) . iTO^co 

Mmmm^Mm9^^ ^fs^S 0~2 O O nmOOiS^lcJt® 

L. Hlc:(Eji4 (c) iw^i-j:9t-. >';e-hyy^^:7 

[0181] ^^V^X. ill^m^l9 a c7)_L|r;}f y ^ ^ 
^l-J:t). iEf^^ie (|118#BS) /D5Ji^^$n6o 

[0 18 2] gx±(oxo\^i.x< m^m&i oi^mm^' 
[0 18 3] :^mmmm<Dm^mm(omm:i7m:ixti 

f^. ^©i-^^bv-y :=i^j^xn^ft^>ft;'>y ^>^2 0 

4 ^?fM U;rc^*SfB V- y =1 >'S« 2 0 2 A r 
O Ai:^ft&!9'a^fc>i3:6w,blcj;l9. ^^b'>y =1 VJKXfi 

^^t^iki/ y 2 0 4 1 0 A <b mm^m^> 

y ::'>St52 0 2 A^coiAf9-a^fc»-a:ffiJ: t) ^^^^g 1 
a (TFT 3 0) ^JldfeB^-^S ^ ;iSx*t '5(/)T% m 
^*:f*l 0 AIC^#$ttfc^i^!fe. iRt/Sigyjcflci OA 

L^ti^mm^^mi^m i a (t f t 3 o) m\^t&m^^ 

[0 18 4] ^yc. :*:|liSJf^^(DS^S;K(^Kig:^j^|- 
J;l9 8iit$n/cmT-Stel Ofl. S«*:(*i 0 Ad^W 
^ ttfc:^«(fiife. S:t5S«*:f*: 1 0 A ^ y =i >S 

^202At(7)|^t) -g-t^ii:® ICK^ Lfc^M^fe^/Ji^^^f*: 
gla (TFT3 0) aO-^J^H^-rSC^Sr^^lcKjli-r 
§CtJ&5-e#-5COr% TFT 3 0<D4#tt(?D^Mb^KJJ:-f- 

[0 18 5] ^ {^xm^^mmmm(Dm'T'm^<Dmm:^ 
m^^^mm^tifcm^m^i on^ ^^^tk^^^ct^k 

^t> y va3^f:j:^fbK{b'> y 2 0 4 mm.^ 

^m^^^h/£^mi&j^mi i ai;iK^bS;^»5j£tfc'^^(o 
[0 18 6] »rfiiS«2 0 (^)igig:J^fc^tf 

tei 0 <^^fS]S«2 o^;&>e>»ssiesrffl5g-r6:&ftj;i 
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[0187] ms \z7f: \^±n\^mm 2 0 lwov^T«. m 
m^^m 2 3 Ri/m^-r^mm^^ ^ t i.x<Dm 2 mytm 

lC:«-tfe $ ^3t«flg y ^ s/ ^ i:' ^ L T t J: 10 
[0188] -^(^D^. W&ii^W 2 0 A(D^ci_hco^®ic: 
1^4:. *?J5 0-'2 0 0 nmc^;?${w:^S-r5C^{cJ: 

^rfiimi^2 i^m^-t^. MCI. »rpjmffi2 i 

fern. m&<Dy'uy^^/u[^^%:^^x^\^\ -§.o0f^;l^ 
t':xi/^3®$:Jfei-- ErpiiK2 2 (m 

[0 18 9] g^tc, ±xE<?5J:5l;iLT»!it$H3t^-T- 

mmi otMi^mm.2 ot^. mi^mi eRx^2 27b^K 

[0190] (^S^3iB<^^«c«^) JilBo J: 5 

H*mmmx^^o 

[0 19 1] Ell 5l;l*^u^x. m^mWil oco^®_btc 

1 eiZTjk-t^^iz^ mi 5{^7jk\^tci^^/uu5 2 tm^ 
mcmn^^-^M[^m&2 o/)>a^v^-/^«-5 2icj:t) 

*iF-Sffil 0ic:@§$^^TV^Sp 

[0 19 2] mi 5|-^i-J:3lw. »f^S:te2 0(7)^® 
±|C«v^-ywM5 2(7)rtffi!)|c:^ft$-frT. *?iJ;t{^S2jl 40 

[0 19 3] mi-m^i oi;:*5v>r. 

2(09vm<nmm^\^. y'-^tmm^^i o iso^iiis 
jgT-i 0 2;ds^^=^SKi o(^— iaiw»oTiS!fte>tir*3 

t). ^^BligiljSK 1 0 4 -<^~-22ic:P^-rs 2i2 
0 4 T* a V ^ c ^ Jiw 5 ^ V \ 

[0194] ^fc. T^-t^^au^aieiK 101 50 
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mcoy'-^me ^\tm:7f^m^<oR^m<Dm\^f^^x^wt 

[0 19 5] MlC^^^Sl ocoaa-isicfi. 1^^^ 

m(Dmm\^wt\'f hf\.f:L^^mmmm^ 1 0 4 &^^o/^ c 

;rc«)cr)1gS:cDgajj$i 0 5^s|gfttP>nT*5»9. Mtc:. ^ia 

^mK^ t L-C(7)M2S3tm5 3(7)Tl^^nT:7^y — 

[0 19 6] *fc. m^mm \ o(omm±\^\^m^. m 
luK 1 0 1 ^o^^^iSsigaiHiK 10 4 ^m^mrn. ! 0 
s nc. ^T*ssi ocD;^iaSi«tc:ts:tte>H;^cm*-i4# 

[0 19 7] ^fc. ^f^Ste2 ocn^t^KM-t^mi^xj 

(Twisted Nematic) h% STN (Super Twisted N 

ematic) VA (Vertically Aligned) Kx 

P D L C (Polymer DispersedLiquid Crystal)^— 

[0 19 8] :^^mmm(om^mm:f)^:f3^-m^B':fui^ 

(r>^^n^m,t^KGBm(D^>( h^</i^-:^t\^x^^m\^^h 

[0 19 9] ^r^SS 2 0 (DSS;^^^^ 2 

0 A(Om.^uM 5 0 {II^ffi_h(:i:JoV ^T. H 2 2 3 CO 

?^fig$tlTl>*V^®SmS9 a lc^*r6]i-60f^ffl«ci;iR 

GB(D:fy^-y ^jv^i:^<D^mmtmzm^\.XhX 

5o 
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[0 2 00] jeic, n\^mm 2 0 (nmm±\:i 1 mm\^\ 

[0 2 0 1] *^lf6?i^^icib^Jt6^iSa3gex-|i. 10 

6<DX\ 0{|ij^^^A*f3fe^AW$^. >pfr6]S 

t>{^m^mm^m&:f^i^^^^\zWL^nnxh^ 

^^^-r 6 r <!: pri6-Cfc-5p 

[0 2 0 2] ^/c. *:iiife?f$ffi(^?^^3g@f^. :^mmm 

^M^^. ^U^Sffi:*:^ 1 0 A <^ ^i^^ V ^ >Stg 2 0 
2 A ^ 9 '^:b^aiCPii^ Ufc^j^^^5^^($:g 1 a 

(TFT 3 0) m^^n^hzt^^^\z&5At'r^:::t 

i>>X^^(DX\ TFT {h7>'i^:5<.i5r^^) 3 0 
5o ... 

[0 2 0 3]^ i.xmz.:^mmmm(Dmff^mmxi^. m 
it'y ]) ^ >m:^\^mtmit^^ y ^ >^ 2 o 4 ^55. ^ 1 ^ 
1 1 a \^mitmfi^imL-t^<o^<si^m^mt 30 

mm^. m 1 iS3fe^ 1 1 a t>h^^^m 1 a --^lafiifel;^^ 
0 TfeCl^-f 6i^7ttii6^i^ U-<>'HwMltX# . T F T 3 

[0 2 04] mskmw(om.%^mm m^. wt^^m. 

m^^^mw) (om^mmm^-:>\^^xmm-r^^ m^u 

icifooTi^. igi2 i\:i^\^xx:^m^r^oxw-m^Wk 

*Ojfeffi8ft3 a;5SE^JUX?l^fiS;$ix. ^fc. ctt^iE^^ 40 

'rhY:^m^^oxw^\z.mm,^<D7''-^me a/>m^ 

3^^^Cib*V^T^l. TFT3 0(7)y— Km<^?i)5^^3 a 

i-g^jgc$ti6— TFT 3 o<oy->^mS/?>^r'— ^iSI 

6 alwjKlS$iX^>^i:t(C, T FT 3 OO KU'-r^^mS 

tihm^m^tm^tirz.m&t\^xoxm^$ti^^ 

*^3 a ty^-^me a ^C0#^^JC^J5LT. 
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[0 2 0 5] ^T. mm\B\^l 1 Of^. ^5^^-111^1 2 

0 . x — ^^'M^SiiHlK 10 1, f- v:7"y v^diss i 4 o 

*5i:t/*^i6ftigi!iiHiKi 0 4^^^/^ m^mmzion 

yl^^T F ctt/n ^"-V^/l-^T F TCO^a^-g^^ii-iC J: 

•9?F^^S;$tL5o igibiHiKi 1 on^ iw^^x-r 

■r^TFT3 0 ^^iiOSagT'oir^^X^l^^ig-t-So Ctl. 

[0 2 0 6] c^-c% mmm^i locD^h. y^-m 
Ki 2o<r>mf&n. 'r'-^mm»)m^i o i t^^y}) 

Kl2 0«, U^ft-^V I D l-^V I D 6 <tf->':7^y V 

^m^s i-sni(3Dffi*0^^«^m-t-67^c*!)ic:g^tte>nT 

[0 2 0-7] y^-^j^ig»j[HlKl 0 Hi, >:7h Ui;^>^ 
tJ'^^L. ^5^^ ^ ViJ^v^zc^ U — ^ 1 5 O^S^^cT^Xt^' ci 

[0 2 0 8] i^^^:7^y :/^[pjKi 4 Ofi. 6:^(07"-^ 

f§-^S l'-'SmJCbfc;d5oTU^ft^V I D 1 — V I D 

G^^H^^n-^i^yv >'i^i.xw^'t^h<oxha. n 

COTFT^^^/^^;^-r iy^l 4 1 4<D 

—f&^^mnhn^t ti>{z, #;^-f 5/^1 4 1 oy— 

m<lfi> ®^{f -^V I D 1 — V I D 6 CDV>-m75^255#^^ 

^ti^m^m\zmm^ti. ^tz. ^-j^^^/^i 4 iok 

W^-mSfil^^^'T^-^jJSe a(c:g^j!^$ttTV>6o $ 

^i4ioy-hmffi«. ^o»(dmLxf->:/y V 

iJ^ft^S l'-Sm;65flti^^;^^^|g^-^j|e^v>-rix;5)Mc: 
S)gc^tLTV^6o Z(Dmxn. Mlfeft^V I D 1 — V I . 

D6fiP^I^#^^$ti. i^>':/y v^ft^s 1{CJ:?)|^ 
[0 2 0 9] i:C^X% TFTOj£#]^Sfl. 

I D 1 -V I D 6 ^s^i: {^x^>yv y-^m^s 1 - 

V^i:. tH^ft^V I D 1 ~V I D 6 cou^/^;d5^{b-t-5 
^ >^^lc£|oTi^V>^y >^m^S 1 -Smjisr^ 

^^i^-^^^U^ft^V I D I'-V I De^JSRS^-rsyo 
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V I D 1~V I D6 k-^^y'V :yi^m^S l-^-SmtiO 

«^tBg;^l::S<5v^TM«^5^v i D i — v i d 6 izMi^ 

lo 2 1 01 ^^mmm^^i o 411. >z7 h 

^^L. ^-f ^ ^ 1 5 0;d>?>(OY:^ n 

^fs-^CLY^. ^tOKKViJ^D 5/:^^ft-^.C LYINV. 

^^^ms a\:iMi.xmikmti't^i>(Dx-hh^ 10 

I D 6 ^^t^'t^6:^<Dmmm^-mt^\:imm^tix 
^(ommnmmm^-mtn\^\^\ tz^x\ mm 

m^w I D 1 - V I D 6 tm^mm.(o^m:i^^Ktim 
^\^m^^^tixt^h:^m^m^%x\^\^^ m^mmt^^ 20 
^-r^o '^='^m%rm\tmmm^mtmm\^mi&^fhx 

Co 2 1 2] {^-^mmwmm m^. mm^^<o- 
2 2{t'f—^mmmm^i 0 KDm^^Tr^-t^ai^mx^ 

60 v-:7 hUv?;^>5^ 1 3 5 0«, *fi[IelKR 1 -R m + 

2^m+2 (mfig^m) ^wmmm\^tLi,(ox^^ . 

^ D y^m^C L Xib* ctO^^feXiJ' n y^iB^C L XIN 

[0 2 13] :itlh^mtLm&Rl-^Rm-\-2(D^h. 

^^^(DmtJBl^R 1 . R3 Rm+2 

Xi5'C2 5/^fS-^CLX;5SHU^>'Wc7>»^ (^feX^ 
C2iyi5^m-^CLXINV/55L u-</KO:©^) \ZA:hiB^^ 
R^-t^^ 1 ^ S 2 ^^y^V 40 

^ l^^<-^ 1 3 5 2 J:6^tefs^^lfStet--5^ 
-<$'1 3 54^. XiJ'o jxt5^ft-^CLX355LU-<yKOS 

(^^Y>5^n 2/^ff-^CLYINV;55H^-</K7):|©^) 
J-A;tyfi^^Ste-r6^ n V-^^— ^ 1 3 5 6^ 

[02141 — #W4Ie]KR 1 '-Rm+ 2 5 
^^WL<D^&m^K2^ R4 Rm+1 

tt. m*^m\^. «pa©<o*firiiiiSR u r 

3 Rm^2tmwm^xh^f>^^ ^ 

o s/:Jr K-r 1 3 5 2|i. X^D y^ft^CLX 50 
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1 3 5 en. Xi^uy^iS^ci^xif^Hiy^/ua:) 

[0 2 151 ^ikt-. (3 2 3^c4Bl^T. NANDlelKl 3 
7 6. >f W^-^ 1 3 7 8. ANOmSSl 3 7 9 fi. 
H^-n>^>^ hUv^>^^ 1 3 5 0(7D^3|^;!»P>||m+2S 

F Ti3 J:af n ^-V-^/U^T F T ^la^-a-tDiirT+aM 

[0216] 1112 2\Z^\,^X^ tE^^h i #S 

ONAND03S1 3 7 6tt, >^ h U>^>^ ^ 1 3 5 0 

*3V^x^ i - ilS;i;ifi:Bi-S*ffilHlK<^ai:^m^<b. m 
JiSf ^NANDHIKi 3 7 80tti;^ft^^jKtei-6o S 

^tCl. ANDlElgSl 3 7 9fi. ^tt^S-re-r 1 3 

^-i/fl^S 1. S2 Sm^LTW;^-^ 

[0 2 17] (^i2[e]I^$:«^t^5^^{^:3^@) ^(-;^ 
^Cov^T. 0 2 3;^>^P>(g|2 8<Sr#ra.bXl5il3q-r'5o rci 

1^. m2 3Rxfm2 5^^hm2 sn^^. ^mi^mm(D 
[02181 :^mmm(D^^mi^mmn. s o i mm±\:: 

h^:yi^::^^m^:^m^^tiXfj:ho ^ bT. ID 1 tc^. 

mmxi't^mmm^^'t^mmmmf&^tix\^^ 
5o mz:i(DXo^j:mm\zm^Xs ^mmmxn. mm 

t^. ^-i^mmxn^-mtL.xmm-r^mmuit^ 
m-r^^^imf&^tix^-h. 

[0 2 1 91 1112 3JwioV>T. 4:yy<—i^m^4 0 0 

K4ooi^. m-to^mm m^^. T/v^^^i/j^m) 

^^hm^:^tlX\^^^. Atfm4 0 1^ mtim4 0 2. V 

Dvm&m (mmitm) 4 0 3Ri^vssmw^ mm 
im) 4 0 4^ffl^s„ Mjr. ^^^mwrnti^x. soi 
mm^ /ji-rm^^ y ^ f> ^ n^c p ^ ^/i- 
mm4 1 1 tN^^^yumi$.4 1 2t^m^^o -eu 

P^i-^yi^«c4 1 1 i:Nf=-^;ti/i^ia64 1 2 ^(73 

-h^Bicitt. h^^^:ft^LT_L{aiy- hmffi4 2 1 

ffiS4 1 2 ^(DTftIt::fi. y- hitei&i^^:^ LTTfiOy 
- hmS4 2 2;$Sj^fig$ixTV>6o 
(02 2 01 iP*>. 024 Id^-TJ: 9 3t«rStR 2 0 
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P5^-v^/^®i3c4 1 lXtiN^-^^yi-M*E4 1 2JL 

tctt. hmmm4 s i «r:fruT±^y- bmm4 2 
60 Jtaijy- hm<i4 2 1 trm^- bmm4 22 1 10 

=3^^^^ /1-4 4 1 ^^LT*ji(DA;^^jS4 0 

1 t-^^$tLTV^6o P^i'^/V^TFT4 5 1 coy- 
y^lwfi. h>^-'/W4 4 2 ^:^UTVDD®^ij® 
4 0 3;55g^g!$ttT*5»). N^^^/PMTFT4 5 2<^) 
y— J5<.jcfi. HtT;— yV4 4 3$r:frUTVS 
^iLi®4 0 4;iSg^^^tLXV^'5o -^LT. P^^^/V^T 
F T 4 5 1 2: N^-^^/WMT F T 4 5 2 <!: CO K 

^>«r, ='>-t5'^ h2i^-yW4 4 4^:f^LT*ii<^al;^i^4 

0 2\zmm^ti^o 

[0 2 2 1 1 JeJLJilCj; 19. P^i'^y^§iTFT4 5 1 i: 20 
N^-\'^/WMTFT4 5 2 ^^ifi^^-g'iD-^/^S-f 

i^. :&o^^^s*g 2 0 1 oas t) ^t^'^m^^Am u^c^m 

^;5i5TFT#J--fe»i--5wir^. iteig^SfiJ 2 0 5 (c: J: o X 

2 :^^hw^mt^mm^(Dyfm^(oi&wc^. mm^ 2 o 5 

J:oX5a:^6<]lciR^il:X#5o ^Jn;tT. T«jy~ hmiS4 

[0 2 2 2] 1112 5|;l4yV^T. NANDIhIKS 0 0 f^. 

la^U^SOlb. ta;^IS5 0 2. VDOm^iMSOa 
RXJ^VSSmi<Lm5 0 4^mK.^>, NAND[H)te5 0 0 

±m^- hmm5 2 1 a^tj^s 2 1 b^o^ ^jx^^^^-^ 
NDiHiKsootciinf^. ^^mm^^m^tifc^i^ 
FTm^WM-t^^it^. mmn\:iXr>xm±'rh:ib 

[0 2 2 31 02 6lc:*3l>T. NORHIKeOOli, m 

i®6 0 1 a&t/6 0 1b. ai;tliS6 0 2. VDOmfiUS 
6 0 3Rt/VSSm(&8|6 0 4Srfflx5)o NORIhISS6 

oo\ziio\^^mmmm\^. (32 4ic^L3t>r^^/^-^[Ei 

K4 0 0^|^«iC. ^JtSfi-hlw. ite&a^:frLXit^# 50 
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l.Xl.m^— VmMe 2 1 aS:U^6 2 1 b^^^ m:^^^ 

NORIUK6 0 ot^^jitLrf. %^mmz.^m^tlfzLyf^^^ 

[0 2 2 4] 1112 7l;i43tNT. NANDIeliS7 0 OW:. 

iLWmi^-:^;y^Y-vmm:^m't^^ nand(1IK7 0 

XtiWil 0 1 a^t/7 0 l b. tB;/3i^7 O 2. VD 
Dm{i«S7 0 3St/VSSm{4i6l7 0 4$rii;t'5. NA 
ND[El3g7 0 0|;i*JJt^ag«igfl. m2 4\Z7fk\^fz.^ 

:^^<-^m^4ootw\m^. ^i^mm±,\^. tm^- 

- NiteSJ^<Sr^UTJi«fjy-hmil7 2.1 ht^mi^^H 
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PROBLEM TO BE SOLVED: To enhance light resistance by using a light 
shielding film, to reduce the reduction of light shielding performance due to 
oxidation of the light shielding film and to reduce contamination of a 
semiconductor and the like with this light shielding film, in an electrooptical 
device wherein a transistor element for switching pixels is formed on a 
substrate. 

SOLUTION: A pixel electrode, a transistor element connected thereto and 
having a semiconductor layer containing a channel area, a wiring connected 
thereto, the light shielding film covering at least the channel area from a 
substrate side and an insulation part disposed in at least one gap of gaps 
between the light shielding film and the semiconductor layer and between 
the substrate and the light shielding film and containing a silicon nitride film 
or silicon nitride oxide film are provided on the substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damag s caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Electro-optics equipment characterized by providing the following. On a support substrate, it is a pixel 
electrode. The transistor element which has the semiconductor layer which is connected to this pixel electrode and 
includes a channel field Wiring connected to this transistor element The insulating section which contains a silicon 
nitride film or a nitriding silicon-oxide film while arranging the aforementioned channel field in between [ one / at 
least ] from the aforementioned support substrate side at least among between a wrap shading film, and between this 
shading film and the aforementioned semiconductor layers and the aforementioned support substrate and the 
aforementioned shading film 

[Claim 2] The aforementioned insulating section is electro-optics equipment according to claim 1 characterized by 
having multilayer structure. 

[Claim 3] The aforementioned laminated structure is electro-optics equipment according to claim 2 characterized by the 
bird clapper including the aforementioned silicon nitride fihn or a nitriding silicon-oxide film, and the siUcon-oxide film 
formed in the upper surface or the inferior surface of tongue of the aforementioned silicon nitride film or a nitriding 
silicon-oxide film. 

[Claim 4] The aforementioned insulating section is electro-optics equipment given in any 1 term of the claims 1-3 
characterized by having stuck to the aforementioned shading film. 

[Claim 5] The aforementioned insulating section is electro-optics equipment given in any 1 term of the claims 1-3 
characterized by having countered the aforementioned shading film through a layer insulation film. 
[Claim 6] It is electro-optics equipment given in any 1 term of the claims 1 -5 characterized by having seen the edge of 
the aforementioned insulating section superficially while the aforementioned insulating section had the flat-surface 
pattern of a wrap configuration for the aforementioned shading film completely by the aforementioned shading film 
having the flat-surface pattern of a predetermined configuration, and being distant fi-om the edge of the aforementioned 
shading film. 

[Claim 7] Electro-optics equipment given in any 1 term of the claims 1-6 to which the edge of the aforementioned 
insulating section is characterized by including the field which is less than 2 micrometers fi"om the edge of the 
aforementioned shading film. 

[Claim 8] Electro-optics equipment given in any 1 term of the claims 1-7 characterized by forming the edge of the 
aforementioned insulating section in the edge and self-adjustment target of the aforementioned shading film. 
[Claim 9] The aforementioned semiconductor layer is electro-optics equipment given in any 1 term of the claims 1-8 
characterized by having the SOI (Silicon On Insulator) structure which consists of a single-crystal-silicon film. 
[Claim 10] The aforementioned semiconductor layer is electro-optics equipment given in any 1 term of the claims 1-8 
characterized by the bird clapper fi-om a polysilicon contest film or an amorphous silicon film. 
[Claim 11] The aforementioned shading film is electro-optics equipment given in any 1 term of the claims 1-10 
characterized by the bird clapper including a refi*actory metal. 

[Claim 12] The aforementioned silicon nitride of the aforementioned insulating section or the sum total thickness of a 
nitriding silicon-oxide film is electro-optics equipment given in any 1 term of tfie claims 1-11 characterized by being 
1 OOnm or less. 

[Claim 13] Electro-optics equipment given in any 1 term of the claims 1-12 characterized by having fiirther the opto- 
electronics-material layer pinched between the opposite substrate by which opposite arrangement was carried out to the 
aforementioned support substrate, and the aforementioned support substrate and the aforementioned opposite substrate. 
[Claim 14] Electronic equipment characterized by equipping any 1 term of claims 1-13 with the electro-optics 
equipment of a publication. 

[Claim 1 5] The manufacture method of the electro-optics equipment characterized by providing the following The 
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process which forms a shading film in the predetermined field on a support substrate The process which forms the 
insulating section which contains a silicon nitride fikn or a nitriding silicon-oxide film through a direct or layer 
insulation film on this shading film The process which forms a semiconductor layer through a direct or layer insulation 
film on this insulating section The process which forms the transistor element which comes to arrange a channel field in 
the position covered by the aforementioned shading film fi-om the bottom by making this semiconductor layer into a 
component, and the process which forms the wiring and the pixel electrode which were connected to this transistor 
element 

[Claim 16] The manufacture method of the electro-optics equipment according to claim 15 characterized by including 
further the process which forms other insulating sections which contain a silicon nitride film or a nitriding silicon-oxide 
film on the aforementioned support substrate before the process which forms the aforementioned shading fihn. 
[Claim 17] The manufacture method of the electro-optics equipment characterized by providing the following The 
process which forms the insulating section containing a silicon nitride film or a nitriding silicon-oxide film on a support 
substrate The process which forms a shading film in the predetermined field on this insulating section through a direct 
or layer insulation film The process which forms a semiconductor layer through a direct or layer insulation film on this 
shading film The process which forms the transistor element which comes to arrange a channel field in the position 
covered by the aforementioned shading film fi*om the bottom by making this semiconductor layer into a component, and 
the process which forms the wiring and the pixel electrode which were connected to this transistor element 
[Claim 18] The process which forms the aforementioned semiconductor layer is the manufacture method of electro- 
optics equipment given in any 1 term of the claims 15-17 characterized by to include the process which sticks the 
support substrate in which the single-crystal-silicon substrate, the aforementioned shading film, and the aforementioned 
insulating section in which the aforementioned semiconductor layer was formed were formed, and the process which 
thin-film-izes the aforementioned single-crystal-silicon substrate after lamination. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention belongs to the technical field of the electronic equipment 
which comes to have the electro-optics equipment with which it comes to form the transistor element for pixel switching 
on support substrates, such as liquid crystal equipment of an active-matrix drive method, its manufacture method, and 
such electro-optics equipment. 

[0002] 

Background of the Invention] For example, with the electro-optics equipment of a TFT active-matrix drive method, if an 
incident light is irradiated by the channel field of the TFT for pixel switching (TFT (Thin Film Transistor) is called 
suitably below) established in each pixel, an optical leakage current will occur in excitation by light, and the property of 
TFT will change. It becomes important to shade the incident Hght to the channel field of TFT or its boundary region 
especially, in the case of the electro-optics equipment for light valves in a projector, since the intensity of an incident 
light is high, then, the shading film which specifies the opening field of each pixel conventionally established in the 
opposite substrate - or it is constituted so that the starting channel field and its boundary region may be shaded by the 
data line which consists of metal membranes, such as aluminum (aluminum), while passing through a TFT top on a TFT 
array substrate 

[0003] And the shading film which also becomes the TFT bottom on a TFT array substrate fi-om a refi-actory metal 
especially may be prepared. Thus, if a shading film is prepared also in the TFT bottom, when the rear-face reflected 
light and two or more electro-optics equipments fi'om a TFT array substrate side are combined through prism etc. and it 
constitutes one optical system, it can prevent that retum light, such as an incident light which runs through prism etc., 
carries out incidence to TFT of the electro-optics equipment concerned fi-om other electro-optics equipments. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as for the shading film which is formed in the TFT bottom and 
which consists of a refractory metal etc., according to research of an invention-in-this-application person, oxidization 
tends to advance with time during the use under manufacture and after product completion. And trouble **** that the 
ftinction of shading film original cannot fully be demonstrated if it has become clear that a light transmittance will go up 
according to the degree of oxidization if such oxidization advances in the shading film to apply and oxidization 
progresses. For example, if ordinary-pressure oxidization of 15% of oxygen and 85% of moisture is performed to the 
TFT array substrate of the form which equipped the TFT bottom with the shading film which consists of such a 
refractory metal, even if it covers by the protection insulator layer which consists of a silicon-oxide film of about 800nm 
of thickness, the example to which the shading film of about 200nm of thickness will oxidize completely is also 
checked. 

[0005] Furthermore, if the shading film which becomes the channel field bottom of the semiconductor layer which 
constitutes TFT in this way from a refractory metal etc. is arranged according to research of an invention-in-this- 
application person, the contamination (contamination by diffusion of an impurity etc.) by the shading film in this 
semiconductor layer will also pose a problem. That is, compared with the case where such a shading film is not 
prepared, the example which the impurity which infiltrates into a semiconductor layer increases is also checked, and 
there is also a trouble that the transistor characteristics of TFT deteriorate by this. 

[0006] this invention can be made in view of an above-mentioned trouble, while excelling in lightfastness by using a 
shading film, the shading degradation by oxidization of this shading film can be reduced, and the bad influence by the 
contamination to the semiconductor layer by this shading film etc. can be reduced fiirther, and let it be a technical 
problem to offer the electro-optics equipment in which bright high-definition image display is possible, its manufacture 
method, and the electronic equipment which comes to have such electro-optics equipment. 
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[0007] 

[Means for Solving the Problem] In order that the electro-optics equipment of this invention may solve the above- 
mentioned technical problem, on a support substrate A pixel electrode. The transistor element which has the 
semiconductor layer which is connected to this pixel electrode and includes a channel field, With the wiring connected 
to this transistor element, at least the aforementioned channel field The aforementioned support substrate side to a wrap 
shading film, While being arranged in between [ one / at least ] between this shading film and the aforementioned 
semiconductor layer and among between the aforementioned support substrate and the aforementioned shading film, it 
has the insulating section containing a silicon nitride film or a nitriding silicon-oxide film. 

[0008] According to the electro-optics equipment of this invention, by supplying a scanning signal, a picture signal, etc. 
to wiring, switching control becomes possible about a pixel electrode by the transistor element, and an active-matrix 
drive is attained. Although transistor characteristics will change by generating of an optical leakage current if the above- 
mentioned return light carries out incidence to the channel field of such a semiconductor layer that constitutes a 
transistor element temporarily working this invention ~ the inside of a semiconductor layer - at least - an optical 
incidence field or an image display field (that is, it can set on a support substrate ~) To the channel field down side in 
the field which the incident light which participates in image display reflects or penetrates except a boundary region 
etc., since the shading film is prepared, generating of the optical leakage current resulting fi^om such a return light can be 
prevented effectively. 

[0009] And in this invention, the insulating section which contains a silicon nitride film or a nitriding silicon-oxide film 
in between [ one / at least ] between a shading film and a semiconductor layer and among between a support substrate 
and a shading film is arranged. Compared with the silicon-oxide film which is the example of a type of the layer 
insulation film made in the laminated structure on a support substrate, other various insulator layers which constitute the 
laminated structure on a support substrate, various electric conduction films, various semiconductor films, etc., the 
silicon nitride film or nitriding silicon-oxide film to apply can be formed precisely, and can make the permeability of 
oxidization kinds, such as oxygen and moisture, low notably. Since oxidization kinds, such as oxygen and moisture, 
cannot penetrate easily the precise silicon nitride film which makes the insulating section, or a nitriding silicon-oxide 
film, it becomes impossible that is, to almost reach a shading film. Therefore, even if oxidization kinds, such as oxygen 
and moisture, permeate during operation of the electro-optics equipment concerned, and manufacture fi'om the interface 
in the laminated structure built the fi*ont-face side in which the transistor element in a support substrate etc. was formed, 
and on the support substrate Or even if oxidization kinds, such as oxygen and moisture, are incorporated in the various 
electric conduction films formed during the manufacture at a support substrate top, various velum films, various 
semiconductor films, etc. under manufacture of the electro-optics equipment concemed - working — the whole quantity 
of oxidization kinds, such as such oxygen and moisture, - it can decrease by the insulating section containing the 
precise silicon nitride film or nitriding silicon-oxide film applied in the amount which results in a shading film inside 
Therefore, it can prevent effectively that a shading film oxidizes during operation of the electro-optics equipment 
concemed, and manufacture. Therefore, the rise of the light transmittance by the oxidization in a shading fihn, i.e., 
shading performance degradation, can be avoided, and it becomes maintainable [ the high performance in a transistor 
element ]. 

[0010] An impurity becomes possible [ also preventing effectively the contamination diffused in a semiconductor layer ] 
fi-om the composition which arranges the insulating section which contains a precise silicon nitride film or a nitriding 
silicon-oxide film between a shading film and a semiconductor layer especially, then the shading film which consists of 
a high-melting point metal membrane etc., for example. Since the impurity firom a shading film cannot penetrate easily 
the precise silicon nitride film which makes the insulating section, or a nitriding silicon-oxide film, it becomes 
impossible that is, to almost reach a semiconductor layer. Therefore, it also becomes possible to prevent property 
degradation of the transistor element by the contamination fi-om the shading film in a semiconductor layer. 
[001 1] It becomes possible electro-optics equipment ****** of this invention, and to continue at a long period of time 
and to perform high-definition image display finally, the above result. 

[0012] The shading performance degradation of the shading film by oxidization is expected, and it becomes unnecessary 
in addition, to form the thickness of a shading film more thickly than required. 

[0013] In addition, what is necessary is just to use the thing of light-transmission nature as a support substrate, in using 
the electro-optics equipment concemed as a penetrated type, 

[0014] In one mode of the electro-optics equipment of this invention, the aforementioned insulating section has 
multilayer structure. 

[0015] According to this mode, it also becomes possible to heighten more the capacity which intercepts oxidization 
kinds in the insulating section, such as oxygen and moisture, by making the insulating section containing a silicon 
nitride film or a nitriding silicon-oxide film into multilayer structure. Therefore, it also becomes possible to prevent 
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more effectively the contamination by oxidization of a shading film or the shading film. 

[0016] The aforementioned laminated structure may consist of this mode so that it may become including the 

aforementioned silicon nitride film or a nitriding silicon-oxide film, and the silicon-oxide film formed in the upper 

surface or the undersurface of the aforementioned silicon nitride film or a nitriding silicon-oxide film. 

[0017] Thus, if constituted, it will also become possible to heighten fiirther the capacity which intercepts oxidization 

kinds in the insulating section, such as oxygen and moisture, by the layered product of a silicon nitride film or a 

nitriding silicon-oxide film, and the silicon-oxide film formed in piles by this. It is also possible to build a laminated 

structure fiirther for example, using three or more films, such as a laminated structure which pinches a silicon nitride 

film or a nitriding silicon-oxide film, with the laminated structure which pinches a silicon-oxide film with two silicon 

nitride films or a nitriding silicon-oxide film, and two silicon-oxide films. 

[0018] In addition, as for the insulating section, only a silicon nitride film may have a single layer structure only like a 
nitriding silicon-oxide film. 

[001 9] In one mode of the electro-optics equipment of this invention, the aforementioned insulating section is stuck to 
the aforementioned shading fihn. 

[0020] According to this mode, since it has stuck to the upper surface, the inferior surface of tongue, both sides or edge, 
and edge of a shading film, the insulating section containing a precise silicon nitride film or a nitriding silicon-oxide 
film can reduce possibility that oxidization kinds included in other layer insulation films etc., such as oxygen and 
moisture, will result in a shading film. 

[0021] Or in other modes of the electro-optics equipment of this invention, the aforementioned insulating section has 
countered the aforementioned shading film through a layer insulation film. 

[0022] According to this mode, since the shading film is countered through layer insulation films, such as for example, a 
silicon-oxide film, the insulating section containing a precise silicon nitride film or a nitriding silicon-oxide film can 
intercept oxidization kinds, such as oxygen and moisture, to some extent in the position estranged fi-om the shading film. 

[0023] In other modes of the electro-optics equipment of this invention, the aforementioned shading film has the flat- 
surface pattem of a predetermined configuration, and while the aforementioned insulating section has the flat-surface 
pattern of a wrap configuration for the aforementioned shading film completely, the edge of the aforementioned 
insulating section was seen superficially and is distant fi-om the edge of the aforementioned shading fihn. 
[0024] According to this mode, with the shading film which has the flat-surface pattem of predetermined 
configurations, such as the shape of the shape of the shape of a grid, and a stripe, and an island, even if there are few 
semiconductor layers, a channel field can be shaded fi-om the bottom, for example. And it has tiie flat-surface pattem of 
configurations, such as the shape of the shape of a wrap, for example, the shape of a somewhat larger grid than a 
shading film, and a stripe, and an island, completely, the edge of the insulating section looked at the shading film which 
the insulating section requires superficially, and it is distant fi-om the edge of a shading film. Therefore, the insulating 
section becomes possible [ covering a shading film in three dimensions fi*om both sides fi"om a top or the bottom on a 
support substrate ], and can reduce fiirther possibility that oxidization kinds, such as oxygen and moisture, will result in 
a shading film. 

[0025] In addition, the insulating section may be formed in the first [ about ] page of a support substrate regardless of 
the flat-surface pattem of a shading film. Moreover, even if it does not cover a shading film completely, a certain 
amount of effect is acquired. Moreover, as for the distance of the edge of the aforementioned insulating section, and the 
edge of the aforementioned shading film, in this mode, it is desirable that it is less than 2 micrometers superficially. It 
becomes possible to decrease the fall rate of the light in the insulating section sharply at the same time it reduces 
possibility that oxidization kinds, such as oxygen and moisture, will result [ fi-om tiie edge of the insulating section ] in a 
shading film by this. Moreover, as for the edge of the aforementioned insulating section, in this mode, it is desirable to 
see superficially and to be formed in the edge and self-adjustment target of the aforementioned shading film. It becomes 
possible to decrease the fall rate of the light in the insulating section to a limit by this. 

[0026] In other modes of the electro-optics equipment of this invention, the aforementioned semiconductor layer has the 
SOI structure which consists of a single-crystal-silicon film. 

[0027] According to this mode, highly efficient MOSFET for a drive, TFT for pixel switching, etc. can build the 
transistor element excellent in transistor characteristics, such as improvement in the speed, and low-power-izing, high 
integration, on a support substrate with SOI technology using the single-crystal-silicon thin fihn excellent in 
crystallinity. 

[0028] The aforementioned semiconductor layer consists of a polysilicon contest fihn or an amorphous silicon film in 
other modes of the electro-optics equipment of this invention. 

[0029] According to this mode, a transistor element can be comparatively built by the low cost, for example by the 
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semiconductor layer which consists of a polysilicon contest fihn or an amorphous siUcon film on support substrates, 
such as a glass substrate and a quartz substrate. 

[0030] In other modes of the electro-optics equipment of this invention, the aforementioned shading fihn comes to 
contain a refiractory metal. 

[0031] According to this mode, a shading film consists of a film containing refractory metals containing at least one of 
refi-actory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb (lead), 
such as what carried out the laminating of a metal simple substance, an alloy, metal silicide, a polysilicon side, and 
these. Therefore, a high shading performance is obtained with a shading film. 

[0032] In addition, a shading film may consist of a silicon film which shades by absorbing light partially. 
[0033] In other modes of the electro-optics equipment of this invention, the sxim total thickness of the silicon nitride 
film of the aforementioned insulating section or a nitriding silicon-oxide film is lOOnm or less. 
[0034] According to this mode, since the sum total thickness of the silicon nitride film which has an optical-absorption 
property with frequency dependence, or a nitriding silicon-oxide film was lOOnm or less, when the structure where the 
light for a display penetrates the insulating section is adopted temporarily, it can reduce coloring of the display light by 
the optical absorption in the insulating section concerned. For example, if the silicon nitride film or nitriding silicon- 
oxide film lOOnm or more of thickness is made to penetrate, although that the yellow taste cuts will have made the light 
for a display clear, the phenomenon which the starting yellow taste cuts can be reduced by setting sxim total thickness of 
a silicon nitride film or a nitriding silicon-oxide film to lOOnm or less in this way. Especially according to this mode, the 
phenomenon which the yellow taste which starts by decreasing the sum total thickness of this silicon nitride film or a 
nitriding silicon-oxide film further cuts can be reduced. 

[0035] In other modes of the electro-optics equipment of this invention, it has further the opto-electronics-material layer 
pinched between the opposite substrate by which opposite arrangement was carried out to the aforementioned support 
substrate, and the aforementioned support substrate and the aforementioned opposite substrate. 
[0036] According to this mode, between the support substrate of a couple, and an opposite substrate, opto-electronics- 
material layers, such as liquid crystal, are pinched, and it becomes, for example, electro-optics equipments, such as 
liquid crystal equipment, are built. Since it has the shading film and the insulating section like **** especially, the 
outstanding shading performance can be held, it continues at a long period of time, and high-definition image display 
can be performed. 

[0037] The electronic equipment of this invention is equipped with the electro-optics equipment (however, the various 
modes are included) of this invention mentioned above in order to solve the above-mentioned technical problem. 
[0038] Since it has electro-optics equipment of this invention mentioned above according to the electronic equipment of 
this invention, bright high-definition image display continues at a long period of time, and can realize various electronic 
equipment, such as a video tape recorder of possible projected type display, a liquid crystal television, a cellular phone, 
an electronic notebook, a word processor, a viewfinder type, or a monitor direct viewing type, a workstation, a TV 
phone, a POS terminal, and a touch panel. 

[0039] In order that the manufacture method of the electro-optics equipment of 1 of this invention may solve the above- 
mentioned technical problem The process which forms a shading film in the predetermined field on a support substrate, 
and the process which forms the insulating section which contains a silicon nitride film or a nitriding silicon-oxide film 
through a direct or layer insulation film on this shading fihn, The process which forms a semiconductor layer through a 
direct or layer insulation film on this insulating section. The process which forms the transistor element which comes to 
arrange a channel field in the position covered by the aforementioned shading film from the bottom by making this 
semiconductor layer into a component, and the process which forms the wiring and the pixel electrode which were 
connected to this transistor element are included. 

[0040] According to this manufacture method, a shading film is first formed in the predetermined field on support 
substrates, such as a glass substrate, a silicon substrate, and a quartz substrate, (for example, fields, such as the shape of 
the shape of the shape of a grid, and a stripe, and an island). Here, a shading film is formed, for example by sputtering of 
a refractory metal by carrying out patterning by the photolithography after forming a shading film in the whole surface, 
and etching. Then, on this, the insulating section which contains a silicon nitride film or a nitriding silicon-oxide film 
through layer insulation films, such as for example, a direct or silicon-oxide fihn, is formed. What is necessary is here, 
to form for example, a silicon-oxide film first, to nitride acid nitride this front face in a dinitrogen oxide or a nitrogen 
monoxide, or just to form a silicon nitride film or a nitriding silicon-oxide film by CVD. Furthermore, on this, 
semiconductor layers, such as a polysilicon contest fihn, an amorphous sihcon film, and a single-crystal-silicon film, are 
formed through a direct or layer insulation film. And transistor elements, such as TFT which comes to arrange a channel 
field, are formed in the position covered by the shading film from the bottom by making this semiconductor layer into a 
component in an optical incidence field or an image display field at least. And the wiring connected to this transistor 
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element is formed from a conductive metal membrane, a conductive polysilicon contest film, etc., and a pixel electrode 
is formed from an ITO (Indium Tin Oxide) film etc. Therefore, the electro-optics equipment of this invention of the 
mode like **** which equipped the shading film bottom with the insulating section at least can be manufactured 
comparatively easily. 

[0041] In one mode of this manufacture method, the process which forms other insulating sections which contain a 
silicon nitride film or a nitriding silicon-oxide film on the aforementioned support substrate before the process which 
forms the aforementioned shading film is included fiirther. 

[0042] Since other insulating sections which contain a silicon nitride film or a nitriding silicon-oxide film before 
formation of a shading film are formed on a support substrate according to this mode, the electro-optics equipment of 
this invention of the mode which has the structure where the shading film was pinched between the two insulating 
sections like **** can be manufactured comparatively easily. 

[0043] In order that the manufacture method of other electro-optics equipments of this invention may solve the above- 
mentioned technical problem The process which forms the insulating section containing a silicon nitride film or a 
nitriding silicon-oxide film on a support substrate, The process which forms a shading film in the predetermined field on 
this insulating section through a direct or layer insulation film, The process which forms a semiconductor layer through 
a direct or layer insulation film on this shading film. The process which forms the transistor element which comes to 
arrange a channel field in the position covered by the aforementioned shading film from the bottom by making this 
semiconductor layer into a component, and the process which forms the wiring and the pixel electrode which were 
connected to this transistor element are included. 

[0044] According to this manufacture method, the insulating section containing a silicon nitride film or a nitriding 
silicon-oxide film is first formed on support substrates, such as a glass substrate, a silicon substrate, and a quartz 
substrate. What is necessary is here, to form for example, a silicon-oxide film first, to nitride acid nitride this front face 
in a dinitrogen oxide or a nitrogen monoxide, or just to form a silicon nitride film or a nitriding silicon-oxide film by 
CVD. Then, a shading film is formed in the predetermined field on this insulating section (for example, fields, such as 
the shape of the shape of the shape of a grid, and a stripe, and an island) through layer insulation films, such as for 
example, a direct or silicon-oxide film. Here, a shading film is formed, for example by sputtering of a refractory metal 
by carrying out patterning by the photolithography after forming a shading film in the whole surface, and etching. 
Furthermore, on this, semiconductor layers, such as a polysilicon contest film, an amorphous silicon film, and a single- 
crystal-silicon film, are formed through a direct or layer insulation film. And transistor elements, such as TFT which 
comes to arrange a channel field, are formed in the position covered by the shading film from the bottom by making this 
semiconductor layer into a component in an optical incidence field or an image display field at least. And the wiring 
connected to this transistor element is formed from a conductive metal membrane, a conductive polysilicon contest film, 
etc., and a pixel electrode is formed from an ITO (IndiumTinOxide) film etc. Therefore, the electro-optics equipment of 
this invention of the mode like **** which equipped the shading film bottom with the insulating section at least can be 
manufactured comparatively easily. 

[0045] In other modes of the manufacture method of the electro-optics equipment of this invention, the process which 
forms the aforementioned semiconductor layer includes the process which sticks the support substrate in which the 
single-crystal-silicon substrate, the aforementioned shading film, and the aforementioned insulating section in which the 
aforementioned semiconductor layer was formed were formed, and the process which thin-fihn-izes the aforementioned 
single-crystal-silicon substrate after lamination. 

[0046] According to this mode, first, a semiconductor layer is separately formed on a single-crystal-silicon substrate, 
and this single-crystal-silicon substrate and the support substrate in which a shading film and the insulating section were 
already formed are stuck. Here, a silicon-oxide film is formed in a lamination side, for example, and this lamination side 
is performed lamination and by raising lamination intensity with heat treatment fiirther by sticking both substrates after 
flattening using the hydrogen bond force. Then, a single-crystal-silicon substrate is thin-film-ized. Here, you may thin- 
film-ize a single-crystal-silicon substrate by leaving a semiconductor layer to a support substrate side, for example, and 
removing a single-crystal-silicon substrate from a support substrate side. Or you may thin-film-ize a single-crystal- 
silicon substrate by etching to a single-crystal-silicon substrate, polish, grinding, etc. Therefore, the electro-optics 
equipment of this invention of the mode equipped with the very highly efiRcient transistor element which uses a single- 
crystal-silicon film as a semiconductor layer on the SOI substrate like **** can be manufactured comparatively easily. 
[0047] Such an operation and other gains of this invention are made clear from the form of the operation explained 
below. 
[0048] 

[Embodiments of the Invention] Hereafter, the operation form of this invention is explained with reference to a drawing. 
The following operation forms apply the electro-optics equipment of this invention to the liquid crystal equipment of a 
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TFT active-matrix drive method. 

[0049] (SOI substrate) The SOI substrate which constitutes an example of the element substrate used suitable for the 
electro-optics equipment of this operation form first is explained. 

[0050] First, the cross-section structure of the SOI substrate concerning the operation form of this invention is shown in 

d rawin g 1 , and the structure of this SOI substrate 200 is explained to it. 

[0051] As shown in drawin g 1 , the SOI substrate 200 of this operation form possesses the support substrate 201 and the 
single-crystal-silicon layer 202 which consist of siHcon, a quartz, glass, etc., and the insulating section 205 which 
consists of a laminated structure of two or more insulator layers is formed between the support substrate 201 and the 
single-crystal-silicon layer 202. In this operation form, 1st silicon-oxide film 203B, a silicon nitride fihn or the nitriding 
silicon-oxide film 204, and silicon-oxide film 203of ** 2nd A had carried out the laminating of the insulating section 
205 one by one fi-om the support substrate 201 side. 

[0052] Next, based on drawin g 2 and drawing 3 , the manufacture method of the SOI substrate 200 of having the above- 
mentioned structure is explained as the manufacture method of the SOI substrate conceming this operation gestalt. 
Drawing^ (a) - (e) and drawing 3 (a) - (c) shows the cross section in each process, respectively. In addition, the 
manufacture method given in the following is an example, and this invention is not limited to below by the thing of a 
publication. 

[0053] First, as shown in drawing 2 (a), for example, as single-crystal-silicon substrate 202A which has about 300-900- 
micrometer thickness is prepared and it is shown in drawing 2 (b) 1st silicon-oxide film 203B which has about 5-400nm 
thickness is formed in one front face of single-crystal-silicon substrate 202A by oxidizing thermally one front face of 
single-crystal-sihcon substrate 202 A at 700- 11 50 degrees C under 02 or H20 atmosphere. 

[0054] Next, as shown in drawing 2 (c), a silicon nitride film or the nitriding silicon-oxide film 204 is formed in the 
single-crystal-silicon substrate 202 A side of 1st silicon-oxide film 203 B by nitriding or acid nitriding the front face of 
single-crystal-silicon substrate 202A in which 1st silicon-oxide film 203B was formed, at 800-1 150 degrees C under a 
dinitrogen oxide or nitrogen-monoxide atmosphere. 

[0055] The support substrate 201 consists of a substrate which has light-transmission nature, such as a quartz substrate 
and a glass substrate, and in being what is applied to the device which makes light penetrate, in order to prevent that the 
permeability of light falls by existence of a silicon nitride film or the nitridmg silicon-oxide film 204, as for the liquid 
crystal equipment of a penetrated type [ substrate / SOI / 200 ] etc., it is desirable to set thickness of a silicon nitride film 
or the nitriding silicon-oxide film 204 to lOOnm or less. The phenomenon which the yellow taste which starts by 
decreasing the sum total thickness of this silicon nitride film or a nitriding silicon-oxide film especially cuts can be 
reduced. It is desirable to set thickness of the sum total of the aforementioned silicon nitride film or a nitriding silicon- 
oxide film to lOnm or less especially. It enables this to press down the amount of falls of permeability within several %. 
[0056] Next, as shown in drawin g 2 (d), 2nd silicon-oxide fihn 203 A which has about 5-400nm thickness is formed in 
the single-crystal-silicon substrate 202A side of a silicon nitride film or the nitriding silicon-oxide film 204 by oxidizing 
thermally the front face of single-crystal-sihcon substrate 202A in which the silicon nitride film or the nitriding silicon- 
oxide film 204 was formed, at 700-1 150 degrees C under 02 or H20 atmosphere. The insulating section 205 which 
becomes a single-crystal-silicon substrate 202A front face from 1st silicon-oxide film 203B, a siUcon nitride film or the 
nitriding silicon-oxide film 204, and silicon-oxide film 203of ** 2nd A as mentioned above is formed. 
[0057] Next, as shown in drawin g 2 (e), a hydrogen ion (H+) is injected into the front face by the side of the insulating 
section 205 of single-crystal-silicon substrate 202A in which the insulating section 205 was formed on the front face, in 
acceleration voltage lOOkeV and dose 10xl016-/cm2. By this processing, the high concentration layer 206 of a 
hydrogen ion is formed into single-crystal-silicon substrate 202A. 

[0058] Next, as shown in drawin g 3 (a), lamination with the support substrate 201 set to single-crystal-silicon substrate 
202 A from silicon, a quartz, glass, etc. considering insulating section 205 front face (1st silicon-oxide film 203B front 
face) as a lamination side is performed using the hydrogen bond force of the silicon oxide which constitutes a 
lamination side etc. The method of sticking two substrates directly can be used for a lamination process by heat-treating 
at 300 degrees C for 2 hours. Moreover, although it is necessary to raise heat treatment temperature fiirther and to make 
it about 450 degrees C in order to raise lamination intensity fiirther, since there is a big difference in the coefficient of 
thermal expansion of the support substrate 201 which consists of a quartz etc., and single-crystal-silicon substrate 202 A, 
when it heats as it is, defects, such as a crack, occur and a possibility that the quality of the SOI substrate 200 
manufactured may deteriorate is in a single-crystal-silicon layer. 

[0059] Then, in order to suppress generating of defects, such as such a crack, after making thin single-crystal-silicon 
substrate 202 A which performed heat treatment for lamination at 300 degrees C at once to about 100-150 micrometers 
by wet etching or the CMP (chemical mechanical polishing) method, it is desirable to perform fiirther hot heat 
treatment. For example, after etching using 80-degree C KOH solution so that 150 micrometers of thickness of single- 
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crystal-silicon substrate 202A may become, it is desirable to perform lamination with the support substrate 201, to heat- 
treat again at 450 more degrees C, and to raise lamination intensity. 

[0060] Next, as shown in drawin g 3 (b), by heat-treating two stuck substrates, it leaves the single-crystal-silicon layer 
202 of a thin film on the fi-ont face of tiie support substrate 201, and a great portion of single-crystal-siKcon substrate 
202A is exfoliated. By the hydrogen ion introduced into single-crystal-silicon substrate 202A, since combination of 
silicon is divided, the ablation phenomenon of this substrate is produced. That is, single-crystal-silicon substrate 202A 
can be made to divide in single-crystal-silicon substrate 202A in the portion near the boundary of the high concentration 
layer 206 of a hydrogen ion, and the portion into which the hydrogen ion is not injected. 

[0061] Heat treatment for exfoliating single-crystal-silicon substrate 202 A can be performed by heating two stuck 
substrates to 600 degrees C in a programming rate 20 degrees C/m, for example. By this heat treatment, the great 
portion of stuck single-crystal-silicon substrate 202 A is separated from the support substrate 201, and the single-crystal- 
silicon layer 202 which has about [ abbreviation 200nm**5nm ] thickness is formed on the front face of the support 
substrate 201 . In addition, the single-crystal-silicon layer 202 can be formed by thickness arbitrary to 50nm - 3000nm 
by changing the acceleration voltage of hydrogen ion pouring performed to single-crystal-silicon substrate 202 A 
described above. 

[0062] As shown in drawing 3 (c) as mentioned above, the SOI substrate 200 is manufactured. 

[0063] In addition, after sticking single-crystal-silicon substrate 202 A and the support substrate 201, the method of thin- 
film-izing single-crystal-silicon substrate 202A, and forming the single-crystal-silicon layer 202 is not what is limited to 
the method using the hydrogen ion mentioned above. After the single-crystal-silicon layer 202 of a thin film sticks a 
single-crystal-silicon substrate and a support substrate, After grinding the front face of a single-crystal-silicon substrate 
and setting the thickness to 3-5 micrometers, The method of **********ing and furthermore, finishing the thickness to 
about 0.05-0.8 micrometers, by the PACE (Plasma Assisted Chemical Etching) method It can obtain also by the 
ELTRAN (Epitaxial Layer Transfer) method which imprints the epitaxial silicon layer formed on porosity silicon on a 
lamination support substrate by the selective etching of a porosity silicon layer. 

[0064] By sticking single-crystal-silicon substrate 202 A and the support substrate 201 in which the silicon nitride film 
or the nitriding silicon-oxide film 204 was formed on the front face according to the manufacture method of the SOI 
substrate of this operation gestalt Since a silicon nitride film or the nitriding silicon-oxide fihn 204 can be located in the 
single-crystal-silicon layer 202 side rather than the lamination side of the support substrate 201 and single-crystal- 
silicon substrate 202 A The impurity contained in the support substrate 201 and the impurity which stuck to the 
lamination side of the support substrate 201 and single-crystal-silicon substrate 202 A can prevent completely being 
spread in the single-crystal-silicon layer 202 side. 

[0065] And when the shading film which performs shading of as opposed to [ cover a channel field from the support 
substrate 201 side at least, retum, and ] light of TFT for pixel switching like tiie after-mentioned is especially formed on 
the support substrate 201 according to the manufacture method of the SOI substrate of this operation gestalt The 
insulating section 205 which contains the silicon nitride film or the nitriding silicon-oxide film 204 which is a precise 
film of low permeability to an oxidization kind or impurities, such as oxygen and moisture It can prevent effectively that 
an oxidization kind is spread on the shading film which consists of a refractory metal etc., and can prevent effectively 
simultaneously that an impurity is spread to the single-crystal-silicon layer 202 from a shading film. 
[0066] Moreover, you may carry out laminating formation of 2nd silicon-oxide film 203 A, a silicon nitride film or the 
nitriding silicon-oxide film 204, and the silicon-oxide film 203of ** 1st B one by one on the front face of single-crystal- 
silicon substrate 202A using CVD etc. However, while a manufacturing process is complicated in this case, there are 
2nd silicon-oxide film 203 A, a silicon nitride film or the nitriding silicon-oxide film 204, and a possibility that the 
thickness of silicon-oxide film 203of ** 1st B may become uneven. 

[0067] However, after forming 1st silicon-oxide film 203B with this operation gestalt by oxidizing thermally a single- 
crystal-silicon substrate 202A front face, By nitriding or acid nitriding the single-crystal-silicon substrate 202A front 
face in which 1st silicon-oxide film 203B was formed A silicon nitride film or the nitriding silicon-oxide film 204 is 
formed in the single-crystal-silicon substrate 202A side of 1st silicon-oxide film 203B. By oxidizing thermally the 
single-crystal-silicon substrate 202A front face which fiirthermore formed the silicon nitride film or the nitriding silicon- 
oxide film 204 Since the method of forming 2nd silicon-oxide film 203 A in the single-crystal-silicon substrate 202A 
side of a silicon nitride film or the nitriding silicon-oxide film 204 was adopted 1st flat siHcon-oxide film 203B which 
has uniform thickness, a silicon nitride film or the nitriding siHcon-oxide film 204, and silicon-oxide film 203of ** 2nd 
A can be formed. Thus, since it can prevent that film peeling etc. arises when forming a transistor element etc. using the 
SOI substrate 200 while being able to prevent that a void occurs in the lamination side of the support substrate 201 and 
single-crystal-silicon substrate 202A and being able to raise lamination intensity by forming these films that have 
uniform thickness, the yield of a product can be raised. 
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[0068] Moreover, according to this method, since 1st silicon-oxide film 203B, a silicon nitride film or the nitriding 
silicon-oxide film 204, and silicon-oxide film 203of ** 2nd A can be formed in single-crystal-silicon substrate 202A 
and one, the SOI substrate 200 with the mutual high adhesion of 1st silicon-oxide film 203B, a silicon nitride fihn or the 
nitriding silicon-oxide film 204, silicon-oxide film 203of ** 2nd A, and the single-crystal-silicon layer 202 can be 
manufactured. 

[0069] Moreover, since according to this operation gestalt 1st silicon-oxide film 203B was formed in the fi-ont face of a 
silicon nitride film or the nitriding silicon-oxide film 204 and the fi-ont face of 1st silicon-oxide film 203 B was made 
into the lamination side 1st silicon-oxide film 203B is not formed in the fi-ont face of a silicon nitride film or the 
nitriding silicon-oxide film 204. Rather than the case where the fi-ont face of a silicon nitride film or the nitriding 
silicon-oxide film 204 is made into a lamination side, the adhesion of the support substrate 201 and single-crystal- 
silicon substrate 202A can be improved, and lamination intensity can be raised. 

[0070] In addition, the ** which does not single-crystal-silicon substrate 202 A and really form 1st silicon-oxide film 
203B, a silicon nitride film or the nitriding silicon-oxide film 204, and silicon-oxide film 203of ** 2nd A, Even if it 
forms using CVD etc., when a flat film can be formed 1st silicon-oxide film 203B except having explained by the 
above-mentioned manufacture method. The pattem of the lamination of the formation method of a silicon nitride film or 
the nitriding silicon-oxide film 204, and silicon-oxide film 203of ** 2nd A, and the single-crystal-silicon substrate 202A 
and the support substrate 201 can be illustrated. 

[0071] Moreover, in this operation gestalt, although 2nd silicon-oxide film 203 A is formed after the silicon nitride fihn 
or the nitriding silicon-oxide film 204, this is only the case where a lattice defect is formed, when a siHcon nitride film 
or the nitriding silicon-oxide film 204 is directly formed on single-crystal-silicon substrate 202A. Since a lattice defect 
is hard to be formed when forming a nitriding siUcon-oxide film especially, 2nd silicon-oxide film 203 A does not need 
to be formed. 

[0072] Next, based on drawing_4 (a) - (d), the formation method of 1st silicon-oxide film 203B other than the above, a 
silicon nitride film or the nitriding silicon-oxide film 204, and silicon-oxide film 203of ** 2nd A and the pattem of 
lamination are explained briefly. Drawing 4 (a) - (d) is the cross section in which having taken out the support substrate 

201 and single-crystal-silicon substrate 202A which perform lamination, respectively, and having shown the 
combination. 

[0073] As shown in drawing 4 (a), after forming 2nd silicon-oxide film 203 A, a silicon nitride film or the nitriding 
silicon-oxide film 204, and silicon-oxide film 203of ** 1st B one by one on the front face of single-crystal-silicon 
substrate 202A, you may stick this single-crystal-silicon substrate 202A and the support substrate 201 by CVD. 
[0074] Moreover, after forming 2nd silicon-oxide fihn 203 A by oxidizing thermally the front face of single-crystal- 
silicon substrate 202A, you may form forming a silicon nitride film or the nitriding silicon-oxide film 204, and silicon- 
oxide film 203of ** 1st B one by one by CVD etc. combining the method and CVD which were explained by the above. 

[0075] Moreover, when forming a silicon-oxide film and a silicon nitride film, or a nitriding silicon-oxide film on the 
front face of single-crystal-silicon substrate 202A using CVD, as shown in drawin g 4 (b), you may form a direct silicon 
nitride film or the nitriding silicon-oxide film 204, without preparing 2nd silicon-oxide film 203 A on the front face of 
single-crystal-silicon substrate 202A. 

[0076] Since a silicon nitride film or the nitriding silicon-oxide film 204 can be located in the single-crystal-silicon layer 

202 side also as such composition rather than the lamination side of the support substrate 201 and single-crystal-silicon 
substrate 202 A, it can also be prevented completely that the impurity contained in the support substrate 201 and the 
impurity which stuck to the lamination side of the support substrate 201 and single-crystal-silicon substrate 202 A are 
spread in the single-crystal-silicon layer 202 side. 

[0077] In drawing 4 (a) and (b), although the case where lamination was performed was explained after forming the 
silicon-oxide film and the silicon nitride film, or the nitriding silicon-oxide film in the single-crystal-silicon substrate 
202A side, this invention is not limited to this. After forming a silicon-oxide film and a silicon nitride film, or a nitriding 
silicon-oxide film in below at the support substrate 201 side based on drawing 4 (c) and (d), the case where lamination 
is performed is explained. 

[0078] As shown in drawin g 4 (c), after forming 1st silicon-oxide film 203B, a sihcon nitride film or the nitriding 
silicon-oxide film 204, and siHcon-oxide film 203of ** 2nd A one by one on the front face of the support substrate 201 
by CVD, you may perform lamination of this support substrate 201 and single-crystal-silicon substrate 202 A. 
[0079] In this case, the adhesion of two substrates after sticking can be raised because it is desirable to form silicon- 
oxide film 203C beforehand on the front face of single-crystal-silicon substrate 202A by thermal oxidation or CVD and 
it uses the maximum front face by the side of lamination as a silicon-oxide film in this way also about which substrate 
of the support substrate 201 and single-crystal-silicon substrate 202 A. 
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[0080] moreover, when the support substrate 201 consists of a quartz substrate or a glass substrate Since the principal 
component of the support substrate 201 is a silicon oxide, as shown in drawing 4 (d) It is not necessary to form 1st 
silicon-oxide film 203B on the fi-ont face of the support substrate 201 . After forming a silicon nitride film or the 
nitriding silicon-oxide film 204, and silicon-oxide film 203of ** 2nd A in the support substrate 201 side one by one 
using CVD, you may stick single-crystal-silicon substrate 202A in which silicon-oxide film 203C was formed on this 
support substrate 201 and front face. 

[0081] In addition, since a silicon nitride film or the nitriding silicon-oxide film 204 is formed in the support substrate 
201 side rather than a lamination side, although the impurity contained in the support substrate 201 can prevent being 
spread in the single-crystal-silicon layer 202 side by the pattem of lamination shown in drawin g 4 (c) and (d), the 
impurity which stuck to the lamination side cannot prevent being spread in the single-crystal-silicon layer 202 side. That 
is, the pattem of lamination shown in drawin g 4 (c) and (d) is effective when the substrate containing impurities, such as 
a quartz substrate or a glass substrate, is used as a support substrate 201. 

[0082] And according to the manufacture method of the SOI substrate shown especially in drawing 4 (c) - (d) Like the 
case of the manufacture method shown in drawing 2 and drawing 3 , when the channel field of TFT for pixel switching 
is formed on the support substrate 201 like the after-mentioned, the support substrate 201 side to a wrap shading film 
The insulating section containing a siHcon nitride fihn or the nitriding silicon-oxide film 204 can prevent effectively that 
an oxidization kind is spread on a shading film, and it can prevent effectively simultaneously that an impurity is spread 
to the single-crystal-silicon layer 202 firom a shading film. 

[0083] (Element substrate) Next, while being manufactured using the SOI substrate 200 like ****, the element substrate 
used suitable for the electro-optics equipment of this operation gestalt is explained with reference to draw ing 5 . 
[0084] In drawin g 5 , the element substrate 210 is manufactured by forming TFT (transistor element) using this single- 
crystal-silicon layer, after forming the single-crystal-silicon layer 202 of the SOI substrate 200 in a predetermined 
pattem. In drawin g 5 , the sign same about the same component as drawing 1 is attached, and explanation is omitted. 
[0085] In drawing 5 , TFT220 as an example of a transistor element is constituted like **** considering the single- 
crystal-silicon layer 202 manufactured on the SOI substrate 200 as a semiconductor layer 208. Moreover, in drawing 5 , 
the insulating section 205 which consists of the support substrate 201, 1st silicon-oxide film 203B and a silicon nitride 
film or a nitriding silicon-oxide film 204, and the 2nd silicon-oxide film 203 A, and the semiconductor layer 208 formed 
from the single-crystal-silicon layer 202 serve as a SOI substrate. 

[0086] As shown in drawin g 5 , on the front face of the insulating section 205, TFT220 which consists of the 
semiconductor layer 208, the gate insulator layer 209, the gate electrode 21 1, the source electrode 215, a drain electrode 
216, and a layer insulation film 212 is formed. 

[0087] The gate insulator layer 209 is formed on the front face of the support substrate 201 which formed the 
semiconductor layer 208 in the detail more, and the gate electrode 21 1 is formed on the front face of the gate insulator 
layer 209. Furthermore, the layer insulation film 212 is formed on the front face of the support substrate 201 in which 
the gate electrode 211 was formed. 

[0088] The contact holes 217 and 218 which lead respectively are formed in the source field and drain field (neither is 
illustrated) which were formed in the semiconductor layer 208, and it is formed in the layer insulation film 212 and the 
gate insulator layer 209 so that the source electrode 215 and the drain electrode 216 may connect with the source field 
and drain field of the semiconductor layer 208 electrically through contact holes 217 and 218 respectively. 
[0089] Since it can prevent completely that the impurity contained in the support substrate 201 and the impurity which 
stuck to the lamination side of the support substrate 201 and single-crystal-silicon substrate 202 A diffuse it to tiie 
semiconductor layer 208 (TFT220) side since the element substrate 210 of this operation form is formed using the 
above-mentioned SOI substrate 200, degradation of the property of TFT220 can be prevented. 

[0090] And it is the case where it prepares in the image display field as for which an incident light and retum light carry 
out incidence by setting TFT220 to TFT for pixel switching like the after-mentioned especially according to the element 
substrate 210 of this invention. When the shading film which performs shading of as opposed to [ cover a channel field 
from the support substrate 201 side at least, retum, and ] light of the semiconductor layer 208 which constitutes this 
TFT220 is made on the support substrate 201 The insulating section 205 containing a silicon nitride film or the nitriding 
silicon-oxide film 204 can prevent effectively that an oxidization kind is spread on a shading film. Simultaneously, this 
insulator layer 205 can prevent effectively that an impurity is spread to the semiconductor layer 208 from a shading 
film. 

[0091] (Electro-optics equipment) Next, the active-matrix type liquid crystal equipment used suitable for projected type 
display, such as a projector, as an operation gestalt concerning the electro-optics equipment of this invention using TFT 
(transistor element) as a switching element is taken up, and it explains with reference to drawing 8 from drawing 18 , 
drawing 19 , and drawing^ . 
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[0092] In addition, the liquid crystal equipment of this operation gestalt is equipped with the element substrate (refer to 
dr awin g 5 ) manufactured using the SOI substrate (refer to drawing 4 from drawing 1 ) fundamentally mentioned above. 
That is, as the basic structure of the element substrate which constitutes the electro-optics equipment of this operation 
gestalt was explained previously, the insulating section which comes to contain a silicon nitride film or a nitriding 
silicon-oxide film was prepared on the front face of the substrate main part equivalent to a support substrate, and TFT 
possessing the semiconductor layer formed from the single-crystal-silicon layer in the upper part was formed. 
[0093] Moreover, it is common to consider as the structure of preparing a shading layer in the side in which the light of 
TFT carries out incidence in order for this light to prevent carrying out incidence to tfie channel field of TFT formed on 
the front face of an element substrate, and producing an optical leakage current, although light carries out incidence 
from the element substrate and substrate side (front face of liquid crystal equipment) of the side which counters between 
two substrates which usually constitute liquid crystal equipment at projected type display. 
[0094] However, even if the light of TFT prepares a shading layer in the side which carries out incidence, the light 
which carried out incidence to liquid crystal equipment may reflect by the interface of the rear face of an element 
substrate, may retum to the channel section of TFT, and may carry out incidence as a light. Although this return light is 
slight as a rate over the quantity of light which carries out incidence from the front face of liquid crystal equipment, it 
may fiilly produce an optical leakage current in the equipment using the very powerful light sources, such as a projector. 
That is, the retum light from the rear face of an element substrate affects the switching characteristic of TFT, and 
degrades the property of a device. 

[0095] Then, in tiiis operation gestalt, in order to prevent degradation of the property of TFT by such return Hght In 
order to insulate electrically the shading film which each TFT (transistor element) is made to correspond to right above 
[ of the substrate main part equivalent to a support substrate ], prepares a shading fihn, and consists of a metal etc. 
further, and the semiconductor layer which constitutes TFT It is considering as the composition which prepares the 
insulating section which consists of the 1st silicon-oxide film, a silicon nitride film or a nitriding silicon-oxide film, and 
the 2nd silicon-oxide film. 

[0096] Here first explains the various examples of the structure which makes a shading fihn to the TFT down side in the 
electro-optics equipment of this operation gestalt with reference to drawin g 17 (a) - (c) and drawing 1 8 (a) - (c) and 
d rawin g 19 (a), (b), drawing 20 (a), and (b). In addition, in drawing 17 (a) - (c) and drawing 18 (a) - (c), the same 
reference mark as the same component as drawin g 5 is attached, and those explanation is omitted suitably. 
[0097] By the example shown in drawin g 17 (a), each TFT (transistor element)220 is made to correspond to right above 
[ of the support substrate 201 ], and 1st shading film 1 la is prepared. Such 1st shading film 1 la consists of a film 
containing refractory metals containing at least one of refractory metals, such as Ti (titanium), Cr (chromium), W 
(tungsten), Ta (tantalum), Mo (molybdenum), and Pb (lead), such as what carried out the laminating of a metal simple 
substance, an alloy, metal silicide, a polysilicon side, and these. Or 1st shading film 11a may consist of optical- 
absorption films, such as a silicon film which shades by absorbing light partially, and may consist of an aluminum 
(aluminum) film of a high reflection factor etc. Moreover, although you may be predetermined configurations, such as 
the shape of the shape of the shape of a grid, and a stripe, and an island, the flat-surface pattern of 1st shading film 11a 
is formed so that the channel field of the semiconductor layer 208 may be covered from the support substrate 201 side 
(the inside of drawing, under) at least, and the 1st shading film 1 1 constituted in this way - between a and TFT220, 1st 
silicon-oxide film 203B, a silicon nitride film or the nitriding silicon-oxide film 204, and the insulating section 205 that 
consists of silicon-oxide film 203 of ** 2nd A are formed Since the impurity which this contained in the support 
substrate 201, and the impurity which stuck to the lamination side of the support substrate 201 and single-crystal-silicon 
substrate 202A can prevent being spread to the semiconductor layer 208 (TFT220) side, degradation of the property of 
TFT220 can be prevented. 

[0098] Furthermore, when the process which carries out isolation of the semiconductor layer 208 by LOCOS etc. enters 
by this example. Or in order to thin-film-ize the semiconductor layer 208, when the process which thin-film-izes the 
semiconductor layer 208 enters, and when the process which forms the gate oxide fihn 209 enters, it also sets. It can 
prevent that 1st shading film 11a which prevents that an oxidization kind is spread in the oxidization process with the 
upper silicon nitride film or the upper nitriding silicon-oxide film 204 of 1st shading film 1 la, for example, consists of a 
high-melting point metal membrane etc. oxidizes. 1st shading film 1 la oxidizes by this, and the light transmittance of 
1st shading film 1 la goes up, the [ i.e., ], ~ it can prevent effectively that the shading ftinction of 1 shading film 1 la 
falls In addition, from 1st shading film 11a which consists of a high-melting point metal membrane etc., for example, it 
can also be effectively prevented with a silicon nitride fihn or the nitriding silicon-oxide film 204 that an impurity is 
spread in the semiconductor layer 208, and it can prevent degradation of the transistor characteristics of TFT220 by 
diffusion of such an impurity. 

[0099] next, by the example shown in drawin g 17 (b), each TFT220 is made to correspond to right above [ of the 
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support substrate 201 ], and 1st shading film 1 la prepares - having - **** - the 1st shading fihn 1 1 between a and 
TFT220, a silicon nitride film or the nitriding silicon-oxide film 204, and silicon-oxide film 203A are formed Since the 
impurity which this contained in the support substrate 201, and the impurity which stuck to the lamination side of the 
support substrate 201 and single-crystal-silicori substrate 202 A can prevent being spread to the semiconductor layer 208 
(TFT220) side, degradation of the property of TFT220 can be prevented. 

[0100] Furthermore, when the process which carries out isolation of the semiconductor layer 208 by LOCOS etc. enters 
by this example. Or in order to thin-film-ize the semiconductor layer 208, when the process which oxidizes the 
semiconductor layer 208 enters, and when the process which forms the gate oxide film 209 enters, it also sets. It can 
prevent that 1st shading film 11a which prevents that an oxidization kind is spread in the oxidization process with the 
silicon nitride film or the nitriding silicon-oxide film 204 of 1st shading film 1 la right above, for example, consists of a 
high-melting point metal membrane etc. oxidizes. 1st shading film 1 la oxidizes by this, and the light transmittance of 
1 St shading film 11a goes up, the [ i.e., ], - it can prevent that the shading function of 1 shading film 11a falls In 
addition, from 1st shading film 1 la which consists of a high-melting point metal membrane etc., for example, it can also 
be effectively prevented with a silicon nitride film or the nitriding silicon-oxide film 204 that an impurity is spread in 
the semiconductor layer 208, and it can prevent degradation of the transistor characteristics of TFT220 by diffusion of 
such an impurity. 

[0101] Next, by the example shown in drawing 17 (c), it is formed so that a siHcon nitride film or the nitriding silicon- 
oxide film 204 may have a somewhat larger flat-surface pattem than 1st shading film 1 la which has the flat-sxirface 
pattem of the not the first [ about ] page but the predetermined configuration of the support substrate 201 compared with 
the example of drawin g 17 (b) mentioned above. About other composition, it is the same as that of the case of the 
example of drawing 17 (b) mentioned above. Therefore, the impurity contained in the support substrate 201 and the 
impurity which stuck to the lamination side of the support substrate 201 and single-crystal-silicon substrate 202 A can 
prevent being spread to the semiconductor layer 208 (TFT220) side. Furthermore, it can prevent that an oxidization kind 
is spread in the silicon nitride film or the nitriding silicon-oxide film 204 of 1st shading film 1 la right above. In 
addition, it can also be prevented that an impurity is spread in the semiconductor layer 208 from 1st shading film 1 la. 
[0102] And when the light for a display especially penetrates by this example, the situation where most or the light 
transmittance in an opening field completely falls to the opening field of each pixel which actually contributes to a 
display with this silicon nitride film or the nitriding silicon-oxide film 204 since a siUcon nitride film or the nitriding 
silicon-oxide film 204 is not formed is avoidable. Since there is a wavelength dependency in the light transmittance in a 
silicon nitride film or the nitriding silicon-oxide film 204 especially and the situation (for example, it is yellowish on the 
whole screen) which the light for a display colors is avoidable with existence of a silicon nitride film or the nitriding 
silicon-oxide film 204, it is advantageous. Moreover, by this example, it becomes possible to increase the thickness of 
the insulating section compared with aforementioned drawing 17 (b) taking advantage of the above-mentioned 
advantage, and the diffusion to an oxidization kind can be prevented more. It is [ in / the light-transmission section / at 
especially this example ] desirable for the etching edge of the insulating section to be less than 2 micrometers fi-om the 
etching edge of a shading film mostly. It enables this to press down decline in the light transmittance by the 
aforementioned insulating section in an opening field within several %. Next, by the example shown in drawing 19 (a), 
the etching edge of the insulating section is mostly formed in the self-adjustment target with the etching edge of a 
shading film in the light-transmission section compared with the example shown in drawin g 17 (c). Since it becomes 
possible to press down the etching edge of the insulating section to 1 micrometer or less compared with the etching edge 
of a shading film in the light-transmission section of an opening field by this, it becomes possible to press down further 
decline in the light transmittance by the aforementioned insulating section in an opening field. Moreover, as this 
example especially shows to drawing J.9 (b), it is possible to expose simple by leaving the slash section, and exposing 
and removing a resist 221 by tooth-back exposure etc., and it becomes possible to cut down the cost sharply compared 
with the example of drawin g 1 7 (c). 

[0103] Next, compared with the example of drawing 17 (b) mentioned above by the example shown in drawing 18 (a), 
silicon-nitride-film or nitriding silicon-oxide film 204 A is prepared in 1st shading film 11a the bottom instead of a top, 
and is the same as that of the case of the example of drawing 17 (b) mentioned above about other composition. 
Therefore, the impurity contained in the support substrate 201 can prevent being spread to the semiconductor layer 208 
(TFT220) side. Furthermore, it can prevent tiiat an oxidization kind is spread in the silicon nitride fihn [ directly under ] 
of 1st shading film 1 la, or nitriding silicon-oxide film 204A. 

[0104] Next, by the example shown in drawing 18 (b), a silicon nitride film or the nitriding silicon-oxide films 204A 
and 204B are formed only for the 1st shading film 1 la bottom not only in the bottom but in vertical both sides compared 
with the example of drawing 1 7 (b) mentioned above or drawing 1 8 (a). About other composition, it is the same as that 
of the case of the example of drawin g 17 (b) mentioned above or drawing 18 (a). Therefore, it can prevent the silicon 
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nitride film of the right above of 1st shading film 1 la, or that nitriding silicon-oxide film 204B Reach, and an 
oxidization kind is spread in the silicon nitride film [ directly under ] of 1st shading film 1 la, or nitriding silicon-oxide 
film 204A. In addition, it can also be effectively prevented by siUcon-nitride-fihn or nitriding silicon-oxide film 204B 
that an impxirity is spread in the semiconductor layer 208 fi*om 1st shading fihn 11a. 

[0105] Next, by the example shown in drawing 1 8 (c), it is formed so that a silicon nitride film or the nitriding silicon- 
oxide films 204A and 204B may have a somewhat larger flat-surface pattern than 1st shading film 11a which has the 
flat-surface pattern of the not the first [ about ] page but the predetermined configuration of the support substrate 201 
compared with the example of drawing 18 (b) mentioned above. About other composition, it is the same as that of the 
case of the example of drawing 1_8 (b) mentioned above. Therefore, the impurity contained in the support substrate 201 
and the impurity which stuck to the lamination side of the support substrate 201 and single-crystal-silicon substrate 
202 A can prevent being spread to the semiconductor layer 208 (TFT220) side. Furthermore, it can prevent the sihcon 
nitride film of the right above of 1st shading film 1 la, or that nitriding silicon-oxide film 204B Reach, and an 
oxidization kind is spread in the silicon nitride film [ directiy under ] of 1st shading film 1 la, or nitriding silicon-oxide 
film 204A, In addition, it can also be effectively prevented by silicon-nitride-film or nitriding silicon-oxide film 204B 
that an impurity is spread in the semiconductor layer 208 fi"om 1st shading fihn 11a, 

[0106] And the situation where most or the light transmittance in an opening field falls to the opening field of each pixel 
by this silicon nitride film, nitriding silicon-oxide film 204A, or 204B since it is completely good without forming a 
silicon nitride film or the nitriding sihcon-oxide films 204A and 204B is avoidable like the case of the example shown 
[ especially ] in drawing 17 (c) by this example. Since especially the light transmittance in a silicon nitride film or the 
nitriding silicon-oxide films 204A and 204B has fi^equency dependence and the situation (for example, it is yellowish on 
the whole screen) which the light for a display colors is avoidable with existence of a silicon nitride film or the nitriding 
silicon-oxide films 204A and 204B, it is advantageous. 

[0107] In addition, in this example, although silicon-nitride-film or nitriding silicon-oxide film 204A **********s 
simultaneously at the time of etching of silicon-nitride-film or nitriding silicon-oxide film 204B, even if silicon-nitride- 
film or nitriding silicon-oxide film 204A has left, there is no big difference. 

[0108] When adopting the composition in which a silicon nitride fihn, the nitriding silicon-oxide films 204 and 204A, or 
204B is prepared also in the opening field of each pixel like the example shown in drawing 17 (a), (b), drawing 18 (a), 
and (b) especially with this operation gestalt, it is desirable for the sum total thickness of a silicon nitride film or a 
nitriding silicon-oxide film to set to lOOnm or less. Thus, if constituted, decline in the light transmittance in the opening 
field of each pixel by existence of a silicon nitride film or a nitriding silicon-oxide film and coloring of the light for a 
display can be reduced even to the grade which cannot be checked by looking on a display image. The phenomenon 
which the yellow taste which starts by decreasing the sum total thicloiess of this silicon nitride film or a nitriding 
silicon-oxide film especially cuts can be reduced. Furthermore, it is desirable to set thickness of the sum total of the 
aforementioned siUcon nitride film or a nitriding silicon-oxide film to lOnm or less. It enables this to press down the 
amount of falls of permeability within several %. 

[0109] Moreover, Uke the example especially shown in drawing 17 (c) and drawing 18 (c), the silicon nitride film or 
nitriding silicon-oxide film which constitutes the insulating section is seen superficially, and is somewhat larger than 1st 
shading film 1 la, and it is desirable that only distance with the former edge suitable fi-om the latter edge is separated, 
thus, the silicon nitride film or nitriding siUcon-oxide film which constitutes the insulating section for the shading film 
which has the flat-surface pattern of predetermined configurations, such as the shape of the shape of the shape of a grid, 
and a stripe, and an island, for example if constituted — the support substrate 201 top — fi-om four directions — three- 
dimensional - a wrap - possibility that things will become possible and an oxidization kind will result in 1st shading 
film 1 la ~ it can decrease — the — the impurity diffusion from 1 shading film 11a can be 

[0110] And it is [ in / the light- transmission section / especially / at this example ] desirable for the etching edge of the 
insulating section to be less than 2 micrometers firom the etching edge of a shading film mostiy. It enables this to press 
down decline in the Ught transmittance by the aforementioned insulating section in an opening field within severd %. 
[01 1 1] Next, by the example shown in drawing 20 (a), the etching edge of the insulating section is mostly formed in the 
self-adjustment target with the etching edge of a shading fihn in the light-transmission section compared with the 
example shown in drawin g 18 (c). Since it becomes possible to press down the etching edge of the insulating section to 
1 micrometer or less compared with the etching edge of a shading film in the light-transmission section of an opening 
field by this, it becomes possible to press down decline in the light transmittance by the aforementioned insulating 
section in an opening field within several %. As this example especially shows to draw ing 20 (b), it is possible to expose 
simple by leaving the slash section, and exposing and removing a resist 222 by tooth-back exposure etc., and it becomes 
possible to cut down the cost sharply compared with the example of drawing 18 (c). 

[01 12] In addition, with the operation gestalt explained above, although the semiconductor layer 208 consists of a 
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single-crystal-silicon film using SOI technology, the semiconductor layer 208 may consist of for example, a polysilicon 
contest film or an amorphous silicon fibn. That is, even if a semiconductor layer 208 consists of a polysilicon contest 
film or an amorphous silicon film, the operation effect prevent the impurity diffusion fi-om a shading film to a 
semiconductor layer with the operation effect and the silicon nitride film, or the nitriding silicon-oxide film which 
prevents oxidization of a shading film by the insulating section which comes to contain the silicon nitride film or the 
nitriding silicon-oxide film like **** is demonstrated almost similarly. And if the semiconductor layer 208 is 
constituted fi-om a polysilicon contest film or an amorphous silicon film, although transistor characteristics are relatively 
inferior, TFT can be comparatively built by the low cost. For this reason, if the semiconductor layer 208 is constituted 
fi-om a polysilicon contest film or an amorphous silicon film and sufficient transistor characteristics are obtained in view 
of equipment specification, the direction constituted in this way will become there is little futility and advantageous 
[fiitility]. 

[0113] Next, the structure in the image display field of the electro-optics equipment of this invention which comes to 
have a shading film, TFT, the insulating section, etc. which were constituted is explained with reference to drawing 8 

from drawin g 6 like the above. 

[0114] Drawin g 6 is equal circuits, such as various elements in two or more pixels formed in the shape of [ which 
constitutes the pixel section (viewing area) of liquid crystal equipment ] a matrix, and wiring. Moreover, drawin g 7 is 
the plan expanding and showing two or more pixel groups which the element substrate in which the data line, the 
scanning line, the pixel electrode, the shading film, etc. were formed adjoins. Moreover, drawing 8 is the A- A' cross 
section of drawin g 7 . 

[01 15] In drawin g.6 - d rawing 8 , TFT30 (transistor element) is equipped with semiconductor layer la which consists 
for example, of a single-crystal-silicon layer, and is constituted. Moreover, in drawing 6 - drawing 8 , the reference 
mark same about the same component as drawing 1 or drawing 5 is attached, and explanation is omitted. In addition, in 
order to make each class and each part material into the size of the grade which can be recognized on a drawing, scales 
are made to have differed for each class or every each part material in drawing 6 - drawing 8 . 
[0116] In drawin g 6 , two or more pixels formed in the shape of [ which constitutes the pixel section of liquid crystal 
equipment ] a matrix consist of TFT30 for controlling pixel electrode 9a and pixel electrode 9a which were formed in 
the shape of a matrix, and data-line 6a to which a picture signal is supplied is electrically connected to the source of 
TFT30 concerned. The picture signals SI, S2, Sn written in data-line 6a may be supplied to line sequential, and you 
may make it supply them to this order for every group to two or more data-line 6a which adjoins each other. Moreover, 
scanning-line 3a is electrically connected to the gate of TFT30, and it consists of predetermined timing so that the 
scanning signals Gl, G2, Cm may be impressed to scanning-line 3a in pulse line sequential at this order. 
[01 17] It connects with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals SI, S2, Sn 
supplied from data-line 6a by closing the switch only during a fixed period in TFT30 which is a switching element to 
predetermined timing. The picture signals SI, S2, Sn of the predetermined level written in liquid crystal through 
pixel electrode 9a are held during a fixed period between the counterelectrodes which were formed in the opposite 
substrate mentioned later and which are mentioned later. 

[01 18] When the orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. The light transmittance to an incident light decreases according to the 
voltage impressed when it was a normally white mode, if it is normally black mode, the light transmittance to an 
incident light will be increased according to the impressed voltage, and outgoing radiation of the light which has the 
contrast according to the picture signal fi-om liquid crystal equipment as a whole will be carried out. 
[01 19] Here, in order to prevent that the held picture signal leaks, a storage capacitance 70 is added to the liquid crystal 
capacity and parallel which are formed between pixel electrode 9a and a counterelectrode. For example, as for the 
voltage of pixel electrode 9a, only the time when no less than 3 figures are longer than the time when voltage was 
impressed is held by the storage capacitance 70 at the data line. Thereby, it is improved further and a maintenance 
property can realize the high liquid crystal equipment of a contrast ratio. With this operation form, in order to form such 
a storage capacitance 70 especially, capacity line 3b formed into low resistance using the scanning line, this layer, or the 
conductive shading film is prepared like the after-mentioned. 

[0120] Next, based on drawin g 7 , the planar structure in the pixel section (viewing area) of an element substrate is 
explained in detail. As shown in drawing 7 , two or more transparent pixel electrode 9a (the profile is shown by dotted- 
line section 9a') is prepared in the pixel circles on the element substrate of liquid crystal equipment in the shape of a 
matrix, and data-line 6a, scanning-line 3a, and capacity line 3b are prepared in them respectively along the boundary of 
pixel electrode 9a in every direction. Data-line 6a is electrically connected to the below-mentioned source field among 
semiconductor layer la of a single-crystal-silicon layer through the contact hole 5, and pixel electrode 9a is electrically 
connected to the below-mentioned drain field among semiconductor layer la through the contact hole 8. Moreover, 
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scanning-line 3a is arranged so that a channel field (field of the slash of drawing Nakamigi going up) may be countered 
among semiconductor layer la, and scanning-line 3a functions as a gate electrode. 

[0121] This line part to which capacity line 3b is mostly extended in the shape of a straight line along with scanning-line 
3a (namely, the 1st field which saw superficially and was formed along with scanning-line 3a), data-line 6from part 
which intersects data-line 6a a - meeting - a preceding paragraph side (inside of drawing, facing up) - projection - it 
has a lobe (namely, the 2nd field which saw superficially and was installed along with data-line 6a) the bottom 
[0122] And two or more 1 st shading film 1 la is prepared in the field shown with the slash of the upward slant to the 
right in drawing. More specifically, 1st shading film 1 la looks at TFT which includes the channel field of 
semiconductor layer la in the pixel section fi-om the substrate main part side of an element substrate, respectively, and is 
prepared in the wrap position, furthermore, the stage side (namely, facing down in drawing) which adjoins this line part 
which counters this line part of capacity line 3b, and is extended in the shape of a straight line along with scanning-line 
3a along with data-line 6a from the part which intersects data-line 6a - projection - it has a lobe the bottom The nose of 
cam of the downward lobe in each stage (pixel line) of 1st shading film 1 la is piled up in the bottom of data-line 6a with 
the nose of cam of the upward lobe of capacity line 3b in the next step. The contact hole 13 which connects electrically 
1st shading film 1 la and capacity line 3b mutually is formed in this overlapping part. That is, with this operation form, 
1st shading film 1 la is electrically connected to capacity line 3b of the preceding paragraph or the latter part by the 
contact hole 13. Next, based on drawin g 8 , the cross-section structure of pixel circles of liquid crystal equipment is 
explained. As shown in drawing 8 , in liquid crystal equipment, the liquid crystal layer (opto-electronics-material layer) 
50 is pinched between the element substrate 10 and the opposite substrate 20 by which opposite arrangement is carried 
out at this. 

[0123] Substrate main part (support substrate) lOA which the element substrate 10 becomes fi-om light-transmission 
nature substrates, such as silicon, a quartz, and glass, and pixel electrode 9a formed on the liquid crystal layer 50 side 
front face, TFT30 for pixel switching (transistor element) and the orientation film 16 are constituted as a subject. The 
opposite substrate 20 is constituted considering substrate main part 20A which consists of light-transmission nature 
substrates, such as transparent glass and a quartz, the counterelectrode (common electrode) 21 formed on the liquid 
crystal layer 50 side fi-ont face, and the orientation film 22 as a subject. Pixel electrode 9a is prepared on the liquid 
crystal layer 50 side front face of substrate main part lOA of the element substrate 10, the orientation film 16 with which 
predetermined orientation processing of rubbing processing etc. was performed is formed in the liquid crystal layer 50 
side, and TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed in tiie 
position which adjoins each pixel electrode 9a. Pixel electrode 9a consists of transparent conductivity thin films, such as 
ITO (indium teens oxide), and the orientation film 16 consists of organic thin films, such as a polyimide. 
[0124] 1st shading film 1 la is prepared in the position corresponding to each TFT30 for pixel switching right above [ of 
substrate main part lOA of the element substrate 10 ] (on the liquid crystal layer 50 side front face). 
[0125] In this operation gestalt, since 1st shading film 1 la is formed in the element substrate 10 in this way, it can 
prevent the return light from the element substrate 10 side etc. carrying out incidence to channel field la' of TFT30 for 
pixel switching, or the LDD fields lb and Ic, and can prevent that the property of TFT30 for pixel switching as a 
transistor element deteriorates by generating of a photocurrent. 

[0126] Moreover, while insulating electrically semiconductor layer la which crosses the whole surface on the front face 
of substrate main part lOA on the front face of 1st shading film 1 la, and constitutes TFT30 for pixel switching from 1st 
shading film 1 la In order to carry out flattening of the front face of substrate main part lOA in which 1st shading film 
1 la was formed NSG (non doped silicate glass), PSG (phosphorus silicate glass). Silicate glass films, such as BSG 
(boron silicate glass) and BPSG (boron phosphorus silicate glass), While [ the 1st layer ] consisting of a silicon nitride 
film, a silicon-oxide film, etc., an insulator layer 12 is formed, on the front face of an insulator layer 12, between the 1st 
layer Furthermore, 1st silicon-oxide film 203 B, a silicon nitride film or the nitriding silicon-oxide film 204, and the 
insulating section 205 that consists of silicon-oxide film 203of ** 2nd A are formed, and TFT30 for pixel switching is 
formed on the front face of the insulating section 205. TFT30 is formed on the front face of the insulating section 205, 
and possesses semiconductor layer la formed from the single-crystal-silicon layer. 

[0127] In addition, about the structure of the insulating section 205, except for the point which the contact hole 13 is 
puncturing, since it is the same as that of the structure of the insulating section 205 of the above-mentioned SOI 
substrate 200 and the element substrate 210, explanation is omitted. 

[0128] On the other hand, on the liquid crystal layer 50 side front face of substrate main part 20A of the opposite 
substrate 20, it crosses all over the, the counterelectrode (common electrode) 21 is formed, and the orientation film 22 
with which predetermined orientation processing of rubbing processing etc. was performed is formed in the liquid 
crystal layer 50 side. A counterelectrode 21 consists of transparent conductivity tiiin films, such as ITO, and the 
orientation film 22 consists of organic thin films, such as a polyimide. 
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[0129] Moreover, as further shown at drawing 8 on the hquid crystal layer 50 side front face of substrate main part 20A, 
the 2nd shading film 23 is formed in fields other than the opening field of each pixel section. Thus, contrast can be 
raised while being able to prevent that an incident light trespasses upon channel field la' of semiconductor layer la of 
TFT30 for pixel switching, or the LDD (Lightly Doped Drain) fields lb and Ic from the opposite substrate 20 side by 
forming the 2nd shading film 23 in the opposite substrate 20 side. 

[0130] Thus, it is constituted, and between the element substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and a counterelectrode 21 may counter, liquid crystal (opto electronics material) is 
enclosed with the space surrounded by the sealant (illustration abbreviation) formed between the periphery sections of 
both substrates, and the liquid crystal layer (opto-electronics-material layer) 50 is formed. 

[013 1] The liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid crystal of a kind or some 
kinds, and takes a predetermined orientation state with the orientation films 16 and 22 in the state where the electric 
field from pixel electrode 9a are not impressed. 

[0132] Moreover, a sealant consists of adhesives, such as photoresist adhesives for sticking the element substrate 10 and 
the opposite substrate 20 in those periphery sections, and a thermosetting adhesive, and spacers, such as glass fiber for 
making distance between both substrates into a predetermined value and a glass bead, are mixed in the interior. 
[0133] Moreover, the storage capacitance 70 consists of these operation gestalten by installing the gate insulator layer 2 
from the position which counters scanning-line 3a, using as a dielectric film, installing semiconductor fihn la, 
considering as the If of the 1st storage-capacitance electrodes, and using as the 2nd storage-capacitance electrode a part 
of capacity line 3b which counters these fiirther. 

[0134] More, it is installed in the bottom of data-line 6a and scanning-line 3a, and into the capacity line 3b portion 
similarly extended along with data-line 6a and scanning-line 3a, opposite arrangement is carried out through an insulator 
layer 2, and let high concentration drain field le of semiconductor layer la be the If (semiconductor layer) of the 1st 
storage-capacitance electrodes at the detail. Since especially the insulator layer 2 as a dielectric of a storage capacitance 
70 is exactly the gate insulator layer 2 of TFT30 formed on a single-crystal-silicon layer of high temperature oxidation, 
it can be made into the thin insulator layer of high pressure-proofing, and can constitute a storage capacitance 70 from 
small area as a mass storage capacitance comparatively. 

[0135] Furthermore, in the storage capacitance 70, it is constituted by making the If of the 1st storage-capacitance 
electrodes carry out opposite arrangement of the 1st shading film 1 la as the 3rd storage-capacitance electrode through 
an insulator layer 12 in the opposite side of capacity line 3b as the 2nd storage-capacitance electrode between the 1st 
layer, so that (storage-capacitance 70 reference on the right-hand side of [ illustration ] drawin g 8 ) and a storage 
capacitance may be given fiirther so that drawing 7 and drawing 8 may show. That is, with this operation gestalt, the 
double storage-capacitance structure where a storage capacitance is given to both sides on both sides of the If of the 1st 
storage-capacitance electrodes is built, and a storage capacitance increases more. By considering as such structure, the 
fimction with the liquid crystal equipment of this operation gestalt to prevent the flicker and seizure in a display image 
can be raised. 

[0136] The storage capacitance of pixel electrode 9a can be increased these results, using effectively the space which 
separated from an opening field called the field (namely, field in which capacity line 3b was formed) which the 
disclination of liquid crystal generates along with the field under data-line 6a, and scanning-line 3 a. 
[0137] Moreover, with this operation gestalt, 1st shading film 1 la (and capacity line 3b electrically connected to this) is 
electrically connected to the constant source of potential, and let 1st shading film 1 la and capacity line 3b be constant 
potentials. Therefore, potential change of 1st shading film 11a does not have a bad influence on 1st shading film 1 la to 
TFT30 for pixel switching by which opposite arrangement is carried out. Moreover, capacity line 3b may fimction good 
as the 2nd storage-capacitance electrode of a storage capacitance 70. 

[0138] Moreover, through the contact hole 13, as shown in drawing 7 and drawing 8 , in addition to preparing 1st 
shading film 1 la in the element substrate 10, 1st shading film 1 la consists of these operation gestalten so that it may 
connect electrically at capacity line 3b of the preceding paragraph or the latter part. When it considers as such 
composition, there are few level differences to other fields of the field in which each 1st shading fihn 11a capacity line 
3b Attains to data-line 6a in piles along the edge of the opening field of the pixel section as compared with the case 
where it connects with the capacity line of the self-stage electrically, and 1st shading film 1 la is formed, and they end. 
Thus, if there are few level differences along the edge of the opening field of the pixel section, since the disclination 
(poor orientation) of the liquid crystal caused according to the level difference concerned can be reduced, it becomes 
possible to extend the opening field of the pixel section. 

[0139] Moreover, the contact hole 13 is punctured by the lobe which projected from this line part to which 1st shading 
film 1 la is extended in the shape of a straight line as mentioned above. It is hard to generate a crack as a puncturing part 
of a contact hole 13 here for the reasons of stress becoming is easy to be emitted from an edge, so that it is close to an 
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edge, therefore, the stress which which requires into a manufacturing process at 1st shading film 1 la according to 
whether bring at the nose of cam of a lobe close, and a contact hole 13 is punctured (responding to whether it brings at 
the nose of cam of until margin last-minute close preferably) is eased, a crack can be prevented more effectively, and it 
becomes possible to raise the yield 

[0140] Moreover, capacity line 3b and scanning-line 3 a consist of the same polysilicon contest film, consist of a high- 
temperature-oxidation film with same dielectric fihn of a storage capacitance 70 and gate insulator layer 2 of TFT30, 
and consist of semiconductor layer la with same If of the 1st storage-capacitance electrodes, channel formation field la 
of TFT30 and Id of source fields, drain field le, etc. For this reason, the laminated structure formed on the fi^ont face of 
substrate main part lOA of the element substrate 10 can be simplified, capacity line 3b and scaiming-line 3a can be 
simultaneously formed at the same thin fihn formation process in the manufacture method of the fiirther below- 
mentioned liquid crystal equipment, and the dielectric film and the gate insulator layer 2 of a storage capacitance 70 can 
be formed simultaneously, 

[0141] Although capacity line 3b and 1st shading film 1 la have positive and high reUability through the contact hole 13 
punctured by the insulator layer 12 between the 1st layer and both are connected electrically, such a contact hole 13 may 
be punctured for every pixel, and may be punctured for every pixel group which consists of two or more pixels. 
[0142] The contact hole 13 prepared for such every pixel and every pixel group is seen from the opposite substrate 20 
side, and is punctured under data-line 6a. For this reason, the contact hole 13 has separated from the opening field of the 
pixel section, and while [ the 1st layer ] neither TFT30 nor the If of the 1st storage-capacitance electrodes is moreover 
formed, it can prevent aggravation of TFT30 by formation of a contact hole 13, other wiring, etc., aiming at a 
deployment of the pixel section, since it is prepared in the portion of an insulator layer 12. 

[0143] In drawing 3 moreover, TFT30 for pixel switching It has LDD (Lightiy Doped Drain) structure. Chaimel field la' 
of semiconductor layer la in which a channel is formed of the electric field from scanning-Hne 3 a and scanning-line 3 a, 
The gate insulator layer 2, data-line 6a which insulate scanning-line 3a and semiconductor layer la. It has Id of high 
concentration source fields of low concentration source field (soxxrce side LDD field) lb of semiconductor layer la and 
low concentration drain field (drain side LDD field) Ic, and semiconductor layer la, and high concentration drain field 
le. 

[0144] One to which it corresponds of two or more pixel electrode 9a is connected to high concentration drain field le. 
The source fields lb and Id and the drain fields Ic and le are formed by doping the object for the N type of 
predetermined concentration, or the dopant for P type to semiconductor layer la according to whether the channel of N 
type or P type is formed so that it may mention later. TFT of an N type channel has the advantage that a working speed 
is quick, and it is used in many cases as TFT30 for pixel switching which is the switching element of a pixel. 
[0145] Data-line 6a consists of thin films of shading nature, such as alloy films, such as metal membrane metallurgy 
group silicide, such as aluminum. Moreover, on scanning-line 3a, the gate insulator layer 2, and the insulator layer 12 
between the 1st layer, while [ the 2nd layer ] the contact hole 8 which leads to the contact hole 5 and high concentration 
drain field le which lead to Id of high concentration source fields was formed respectively, the insulator layer 4 is 
formed. Data-line 6a is electrically connected to Id of high concentration source fields through the contact hole 5 to this 
source field lb. 

[0146] Furthermore, between data-line 6a and the 2nd layer, on the insulator layer 4, while [ the 3rd layer ] the contact 
hole 8 to high concentration drain field le was formed, the insulator layer 7 is formed. Pixel electrode 9a is electrically 
connected to high concentration drain field le through the contact hole 8 to this high concentration drain field le. The 
above-mentioned pixel electrode 9a is prepared in the upper surface of an insulator layer 7 between the 3rd layer 
constituted in this way. In addition, pixel electrode 9a and high concentration drain field le relay the same alumimmi 
film as data-line 6a, and the same polysilicon contest film as scanning-line 3b, and you may make it connect them 
electrically. 

[0147] the offset structure which does not drive impurity ion into low concentration source field lb and low 
concentration drain field Ic although TFT30 for pixel switching has LDD structure as mentioned above preferably - 
having a gate electrode (scanning-line 3a) ~ a mask ~ carrying out - high concentration ~ impurity ion — 

devoting oneself — self — you may be self aryne type TFT which forms the high concentration source and a drain field 
conformably 

[0148] Moreover, although considered as the single-gate structure which has accepted and arranged the gate electrode 
(scanning-line 3a) of TFT30 for pixel switching between [ one ] source-drain field lb and le, you may arrange two or 
more gate electrodes among these. Under the present circumstances, to each gate electrode, the same signal is made to 
be impressed. Thus, if double-gate **** constitutes TFT above the triple gate, it can prevent the leakage current of a 
channel and a source-drain field joint, and can reduce the current at the time of OFF. If at least one of these gate 
electrodes is made into LDD structure or offset structure, the OFF state current can be reduced fiirther and the stable 
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switching element can be obtained. 

[0149] Generally here channel field la' of semiconductor layer la, and the single-crystal-silicon layer which constitutes 
low concentration source field lb, low concentration drain field Ic, etc. Although a photocurrent will occur according to 
the photo-electric-translation effect which silicon has and the transistor characteristics of TFT30 for pixel switching will 
deteriorate if light carries out incidence With this operation gestalt, since data-line 6a is formed fi-om the metal thin film 
of shading nature, such as aluminum, so that scanning-line 3 a may be covered fi-om the bottom, the incidence of the 
incident light to channel field la' of semiconductor layer la and the LDD fields lb and Ic can be prevented at least. 
[0150] Moreover, as mentioned above, to the TFT30 down side for pixel switching (substrate main part lOA side), since 
1st shading film 1 la is prepared, the incidence of the return light to channel field la' of semiconductor layer la and the 
LDD fields lb and Ic can be prevented at least. 

[0151] In addition, in this operation gestalt, since capacity line 3b and 1st shading film 1 la which were prepared in the 
pixel of the preceding paragraph which adjoins each other, or the latter part are connected, capacity line 3b for 
supplying constant potential to 1st shading film 1 la to the pixel of a bottom in the best stage is needed. Then, it is good 
to form the number of capacity line 3b in 1 excess to the number of perpendicular pixels. 
[01 52] (The manufacture method of electro-optics equipment) Next, the manufacture method of liquid crystal 
equipment of having the above-mentioned structure is explained. 

[01 53] First, based on drawing 9 - drawing 14 , the manufacture method of the element substrate 1 0 is explained as the 
manufacture method of the element substrate of the operation gestalt conceming this invention. In addition, drawing 9 - 
drawing J 4 are process drawings in which making a part of element substrate in each process correspond to the A- A' 
cross section of drawing 7 , and showing it like drawing 8 . Moreover, in drawing 10 - drawin g 14 , in order to simplify 
a drawing, illustration of the insulating section 205 is omitted. First, substrate main part (support substrate) lOA, such as 
a silicon substrate, a quartz substrate, and a glass substrate, is prepared. Here, preferably, under inert gas atmosphere, 
such as N2 (nitrogen), aimealing processing is carried out at the elevated temperature of 1000 degrees C, and about 850- 
1300 degrees C is pretreated so that distortion produced in substrate main part lOA in the elevated-temperature process 
carried out behind may decrease. That is, according to the maximum elevated temperature processed in a manufacture 
process, substrate main part lOA is heat-treated at the same temperature or the temperature beyond it in advance. 
[0154] Thus, all over processed substrate main part lOA, as shown in drawing 9 (a), about 100-500nm thickness and the 
shading layer 1 1 which is about 200nm thickness preferably are formed for metal alloy films, such as metal metallurgy 
group silicide, such as Ti, Cr, W, Ta, Mo, and Pd, by the sputtering method etc. 

[0155] Next, as shown in drawin g 9 (b), the photoresist 207 corresponding to the pattern (refer to drawin g 7 ) of 1st 
shading film 1 la is formed by the photolithography. 

[01 56] Next, as shown in drawing 9 (c), 1 st shading film 1 la of a pattern as shown in drawin g 7 is formed by etching to 
the shading layer 1 1 through a photoresist 207. 

[0157] As shown in drawing 9 (d), next, on 1st shading film 1 la By the ordinary pressure or reduced pressure CVD, for 
example, TEOS (tetrapod ethyl orthochromatic silicate) gas, Using TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod 
methyl OKISHI force rate) gas, etc., while [ the 1st layer ] consisting of silicate glass films, such as NSG, PSG, BSG, 
and BPSG, a silicon nitride fihn, a silicon-oxide film, etc., an insulator layer 12 is formed. The thickness of an insulator 
layer 12 sets about 400-lOOOnm to about 800nm more preferably between this 1st layer, for example. 
[0158] Next, as shown in drawin g 9 (e), between the 1st layer, the whole front face of an insulator layer 12 is grovmd by 
the CMP (chemical mechanical polishing) method etc., and carries out flattening. 

[0159] Next, as shown in drawin g 9 (f), while [ the 1st layer ] flattening of the fi-ont face was carried out, lamination of 
substrate main part lOA shown in drawin g 9 (e) in which the insulator layer 12 was formed, and single-crystal-silicon 
substrate 202 A in which 1st silicon-oxide film 203B, a silicon nitride film or the nitriding silicon-oxide film 204, and 
the insulating section 205 that consists of silicon-oxide film 203of ** 2nd A were formed on the fi'ont face is performed. 
Subsequently, as shown in drawin g 9 (g), it leaves the single-crystal-silicon layer 202 of a thin film on the fi-ont face of 
substrate main part lOA, and a great portion of single-crystal-silicon substrate 202 A is exfoliated. 
[0160] In addition, about the method of forming the insulating section 205 in the front face of single-crystal-silicon 
substrate 202 A, the lamination method of of single-crystal-silicon substrate 202A and substrate main part lOA in which 
the insulating section 205 was formed on the fi'ont face, and the ablation method of single-crystal-silicon substrate 
202 A, since it explained in detail in the manufacture method of the above-mentioned SOI substrate 200, explanation is 
omitted. 

[0161] Next, as shown in drawing_9 (h), semiconductor layer la of the **** predetermined pattem shown in drawing 7 
is formed by forming the single-crystal-silicon layer 202 in a predetermined pattem through a photolithography process, 
an etching process, etc. That is, the If of the 1st storage-capacitance electrodes installed from semiconductor layer la 
which constitutes TFT30 for pixel switching is formed especially in the field in which capacity line 3b is formed along 
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with the field in which capacity Hne 3b is formed, and scanning-line 3a under data-line 6a. 

[0162] Next, as shown in drawin g 9 (i), a thermal oxidation silicon fihn with a comparatively thin thickness of about 
60nm is formed for the If of the 1st storage-capacitance electrodes the temperature of about 850-1300 degrees C, and by 
oxidizing thermally about 72 minutes at the temperature of about 1000 degrees C preferably with semiconductor layer 
1 a which constitutes TFT30 for pixel switching, and the gate insulator layer 2 for capacity formation is formed with the 
gate insulator layer 2 of TFT30 for pixel switching. Consequently, it semiconductor layer la Reaches and, in the 
thickness of the If of the 1st storage-capacitance electrodes, the thickness of about 30-1 70nm and the thickness of the 
gate insulator layer 2 turn into thickness of about 60nm. 

[0163] next, as shown in draw ing 10 (a), the resist film 301 is formed in the position corresponding to semiconductor 
layer la of an N channel, and the dopant 302 of V group elements, such as P, is doped by low concentration at 
semiconductor layer la of a P channel (for example, P ion - the acceleration voltage of 70keV(s), and the dose of 
2x101 l-/cm2) 

[0164] next, as shown in dr awin g 10 (b), a resist film is formed in the position corresponding to semiconductor layer la 
of the P channel which omits illustration, and the dopant 303 of III group elements, such as B, is doped by low 
concentration at semiconductor layer la of an N channel (for example, B ion ~ the acceleration voltage of 35keV(s), 
and the dose of Ixl012-/cm2) 

[0165] Next, as shown in drawing 10 (c), the resist film 305 is formed in the fi-ont face of the substrate 10 except the 
edge of channel field la' of each semiconductor layer la for every P channel and N channel. The dopant 306 of III group 
elements, such as the dopant 306 of V group elements, such as P of an about 1 to 10 times as many dose as the process 
shown in drawing 10 (a) about the P channel, and B of an about 1 to 10 times as many dose as the process shown in 
drawing 10 (b) about the N channel, is doped. 

[0166] Next, as shown in drawing 10 (d), in order to form into low resistance the If of the 1st storage-capacitance 
electrodes which install semiconductor layer la and become. The resist film 307 (width of face is latus fi-om scanning- 
line 3a) is formed in the portion corresponding to scanning-line 3a (gate electrode) of the fi-ont face of substrate main 
part lOA. the dopant 308 of V group elements, such as P, is doped by low concentration from on the by making this into 
a mask (for example, P ion - the acceleration voltage of 70keV(s), and the dose of 3xl014-/cm2) 
[0167] next, the contact hole 13 which results in an insulator layer 12 and the insulating section 205 (illustration 
abbreviation) between the 1st layer at 1st shading film 1 la as shown in drawing 1 1 (a) - dry etching, such as reactant 
etching and reactant ion beam etching, - or it forms by wet etching Under the present circumstances, there is an 
advantage that the direction which punctured the contact hole 13 grade can make a puncturing configuration almost the 
same as a mask configuration by anisotropic etching like reactant etching and reactant ion beam etching. However, if it 
punctures combining dry etching and wet etching, since these contact hole 13 grades will be made in the shape of a 
taper, the advantage that the open circuit at the time of wiring connection can be prevented is acquired. 
[0168] Next, thermal diffusion of drawing 1 1 (Lynn (P as shown in b), after depositing the polysilicon contest layer 3 by 
the thickness of about 350nm by reduced pressure CVD etc.) is carried out, and the polysilicon contest film 3 is electric- 
conduction-ized. Or you may use the doped silicon film which introduced P ion simultaneously with membrane 
formation of the polysilicon contest film 3. Thereby, the conductivity of the polysilicon contest layer 3 can be raised. 
[0169] Next, as shown in drawing 1 1 (c), capacity line 3b is formed according to the photolithography process using the 
resist mask, an etching process, etc. with scanning-line 3a of the **** predetermined pattem shown in drawin g 7 . In 
addition, after this, the front face of substrate main part lOA is worn by the resist fihn, and etching removes contest 
polysilicon which remains at the rear face of substrate main part lOA. 

[0170] Next, as shown in drawing 1 1 (d), in order to form the LDD field of a P channel in semiconductor layer la Cover 
the position corresponding to semiconductor layer la of an N channel by the resist film 309, and scanning-line 3a (gate 
electrode) is used as a diffusion mask, the dopant 310 of III group elements, such as B, is first doped by low 
concentration (for example, BF2 ion - the acceleration voltage of 90keV(s), and the dose of 3xl013-/cm2), and low 
concentration source field lb of a P channel and low concentration drain field Ic are formed 
[0171] Then, as shown in drawing 1 1 (e), in order to form Id of high concentration source fields of a P channel, and 
high concentration drain field le in semiconductor layer la In the state where it covered by the resist film 309, the 
position corresponding to semiconductor layer la of an N channel And the state which formed the resist layer on 
scanning- line 3 a corresponding to a P channel with the latus mask of width of face rather than scanning-line 3 a although 
illustration had not been carried out, similarly the dopant 31 1 of III group elements, such as B, is doped by high 
concentration (for example, BF2 ion - the acceleration voltage of 90keV(s), and the dose of 2xl015-/cm2) 
[01 72] Next, as shown in drawing 12 (a), in order to form the LDD field of an N channel in semiconductor layer la 
Cover the position corresponding to semiconductor layer la of a P channel by the resist film (not shown), and scanning- 
line 3a (gate electrode) is used as a diffusion mask, the dopant 60 of V group elements, such as P, is doped by low 
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concentration (for example, P ion - the acceleration voltage of 70keV(s), and the dose of 6xl012-/cm2), and low 
concentration source field lb of an N channel and low concentration drain field Ic are formed 

[0173] Then, as shown in drawing 12 (b), in order to form Id of high concentration source fields of an N channel, and 
high concentration drain field le in semiconductor layer la after forming a resist 62 on scanning-line 3a corresponding 
to an N channel with the latus mask of width of face rather than scanning-line 3 a, similarly the dopant 61 of V group 
elements, such as P, is doped by high concentration (for example, P ion - the acceleration voltage of 70keV(s), and the 
dose of4xl015-/cm2) 

[01 74] Next, using an ordinary pressxire or reduced pressure CVD, TEOS gas, etc., as shown in drawing 12 (c), while 
[ the 2nd layer ] consisting of silicate glass films, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, a silicon- 
oxide film, etc., an insulator layer 4 is formed, so that capacity line 3b and scanning- line 3a may be covered with 
scaiming-line 3a in TFT30 for pixel switching. Between the 2nd layer, the thickness of an insulator layer 4 has desirable 
about 500-1500nm, and its 800 morermi is more desirable. 

[0175] Then, in order to activate Id of high concentration source fields, and high concentration drain field le, about 
850-degree C annealing processing is performed about 20 minutes. 

[01 76] next, the contact hole [ as opposed to / as shown in drawing 1 2 (d) / the data line 3 1 ] 5 - dry etching, such as 
reactant etching and reactant ion beam etching, - or it forms by wet etching Moreover, the contact hole for connecting 
with the wiring which illustrates neither scanning-line 3a nor capacity line 3b is also punctured to an insulator layer 4 
between the 2nd layer according to the same process as a contact hole 5. 

[0177] next, it is shown in drawin g 13 (a) - as ~ the insulator layer 4 top between the 2nd layer ~ spatter processing 
etc. ~ low resistance metal metallurgy group silicide, such as aluminimi of shading nature, etc. ~ a metal membrane 6 - 
carrying out - the thickness of about 100-700nm - it deposits on about 350nm preferably, and as further shown in 
drawin g 13 (b), data-line 6a is formed according to a photolithography process, an etching process, etc, 
[0178] Next, using an ordinary pressure or reduced pressure CVD, TEOS gas, etc., as shown in drawin g 13 (c), while 
[ the 3rd layer ] consisting of silicate glass films, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, a silicon- 
oxide film, etc., an insulator layer 7 is formed, so that a data-line 6a top may be covered. Between the 3rd layer, the 
thickness of an insulator layer 7 has desirable about 500-1500nm, and its 800 morenm is more desirable. 
[0179] Next, as shown in drawing 14 (a), in TFT30 for pixel switching, the contact hole 8 for connecting electrically 
pixel electrode 9a and high concentration drain field le is formed by dry etching, such as reactant etching and reactant 
ion beam etching. 

[0180] Next, between the 3rd layer, as shown in dr awin g 14 (b), as the transparent conductivity thin films 9, such as 

ITO, are deposited on the thickness of about 50-200imi and are further shown in drawing 14 (c) by spatter processing 

etc., pixel electrode 9a is formed according to a photolithography process, an etching process, etc. on an insulator layer 

7. In addition, when the liquid crystal equipment of this operation gestalt is reflected type liquid crystal equipment, you 

may form pixel electrode 9a fi'om an opaque material with high reflection factors, such as aluminum. 

[0181] Then, after applying the application liquid of the orientation film of a polyimide system on pixel electrode 9a, the 

orientation film 16 (refer to drawin g 8 ) is formed in the predetermined direction by performing rubbing processing etc. 

so that it may have a predetermined pre tilt angle. 

[0182] The element substrate 10 is manufactured as mentioned above. 

[0183] By sticking single-crystal-silicon substrate 202 A and substrate main part lOA in which the silicon nitride film or 
the nitriding silicon-oxide film 204 was formed on the fi"ont face according to the manufacture method of the element 
substrate of this operation gestalt Since a silicon nitride film or the nitriding silicon-oxide film 204 can be located in the 
semiconductor layer la (TFT30) side rather than the lamination side of substrate main part lOA and single-crystal- 
silicon substrate 202 A The impurity contained in substrate main part lOA and the impurity which stuck to the 
lamination side of substrate main part lOA and single-crystal-silicon substrate 202A can prevent completely being 
spread in the semiconductor layer la (TFT30) side. 

[0184] Moreover, since it can prevent completely that the impurity contained in substrate main part lOA and the 
impurity which stuck to the lamination side of substrate main part lOA and single-crystal-silicon substrate 202 A diffuse 
the element substrate 10 manufactured by the manufacture method of the element substrate of this operation gestalt to 
the semiconductor layer la (TFT30) side, degradation of the property of TFT30 can be prevented. 
[0185] And especially the element substrate 10 manufactured by the manufacture method of the element substrate of 
this operation gestalt The silicon nitride film or the nitriding silicon-oxide film 204 which is a precise film of low 
permeability to an oxidization kind or impurities, such as oxygen and moisture it can prevent effectively that an 
oxidization kind is spread in 1st shading fihn 1 la which consists of a refi-actory metal etc., and an impurity is 
simultaneously spread from 1st shading film 1 la to semiconductor layer la — a thing can be prevented effectively 
[0186] Next, how to manufacture Uquid crystal equipment fi-om the manufacture method of the opposite substrate 20 
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and the element substrate 10, and the opposite substrate 20 is explained. 

[0187] About the opposite substrate 20 shown in drawing 8 , light-transmission nature substrates, such as a glass 
substrate, are prepared as substrate main part 20A, and the 2nd shading fihn 23 and the 2nd shading film as 
circumference abandonment mentioned later are formed on the front face of substrate main part 20A. The 2nd shading 
film 23 and the 2nd shading film as circumference abandonment mentioned later are formed through a photolithography 
process and an etching process, after carrying out sputtering of the metallic materials, such as Cr, nickel, and aluminum. 
In addition, these 2nd shading films may form others, above-mentioned carbon, above-mentioned Ti, etc. fi-om material, 
such as resin black which the photoresist was made to distribute. [ metallic material ] 

[01 88] Then, a counterelectrode 21 is formed by the sputtering method etc. the whole surface on the fi*ont face of 
substrate main part 20A by depositing transparent conductivity thin films, such as ITO, on the thickness of about 50- 
200rmi. Furthermore, after applying the application liquid of orientation films, such as a polyimide, the whole surface on 
the fi"ont face of a counterelectrode 21, the orientation film 22 (refer to drawing 8 ) is formed in the predetermined 
direction by performing rubbing processing etc. so that it may have a predetermined pre tilt angle. The opposite 
substrate 20 is manufactured as mentioned above. 

[0189] The liquid crystal equipment of the above-mentioned structure is manufactured by the sealant by attracting the 
liquid crystal which comes to mix two or more kinds of pneumatic Uquid crystals, and forming in the space between 
both substrates the liquid crystal layer 50 which has predetermined thickness by methods, such as lamination and 
vacuum suction, so that the orientation films 16 and 22 may counter mutually the element substrate 10 and the opposite 
substrate 20 which were manufactured as mentioned above by the last. 

[0190] (The whole liquid crystal equipment composition) The whole liquid crystal equipment (electro-optics equipment) 
composition of this operation gestalt constituted as mentioned above is explained with reference to drawing 15 and 
drawin g 16 . In addition, drawing 15 is the plan which looked at the element substrate 10 firom the opposite substrate 20 
side, and drawing 16 is an H-H' cross section of drawing 15 shown including the opposite substrate 20. 
[0191] In drawin g 15 , on the fi-ont face of the element substrate 10, the sealant 52 is formed along the edge, and as 
shown in drawing 16 , the opposite substrate 20 with the almost same profile as the sealant 52 shown in drawing 15 has 
fixed to the element substrate 10 by the sealant 52 concemed. 

[0192] As shown in drawin g 15 , on the fi-ont face of the opposite substrate 20, it is made concurrent inside a sealant 52, 
and the circumference abandonment which consists of material which is the same as the 2nd shading film 23, or is 
different, for example, or the 2nd shading film 53 as a fi*ame is formed. 

[0193] Moreover, in the element substrate 10, the data-line drive circuit 101 and the mounting terminal 102 are formed 
in the field of the outside of a sealant 52 along with one side of the element substrate 10, and the scanning-line drive 
circuit 104 is established in it along with two sides which adjoin this one side. When the scanning signal delay supplied 
to scanning-line 3 a does not become a problem, the scanning-line drive circuit 104 cannot be overemphasized by the 
thing only with sufficient one side. 

[0194] Moreover, you may arrange the data-line drive circuit 101 on both sides along the side of a viewing area (pixel 
section). For example, data-line 6a of an odd number train supplies a picture signal from the data-line drive circuit 
arranged along one side of a viewing area, and you may make it data-line 6a of an even number train supply a picture 
signal from the data-line drive circuit arranged along the side of the opposite side of a viewing area. Thus, if it is made 
to drive data-line 6a in the shape of a ctenidium, since the occupancy area of a data-line drive circuit is extensible, it 
becomes possible to constitute a complicated circuit. 

[0195] Furthermore, two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in 
the both sides of a viewing area is formed in one side in which the element substrate 10 remains, further, it may hide in 
the bottom of the 2nd shading film 53 as circvmiference abandonment, and a precharge circuit may be prepared. 
Moreover, in at least one place of the comer section between the element substrateTO and the opposite substrate 20, the 
flow material 106 for taking an electric flow between the element substrate 10 and the opposite substrate 20 is formed. 
[0196] Moreover, on the front face of the element substrate 10, you may form the inspection circuit for inspecting the 
quality of the liquid crystal equipment at the manufacture middle or the time of shipment, a defect, etc. fiirther. 
Moreover, you may make it connect with LSI for a drive mounted on TAB (tape automated bonding substrate) instead 
of forming the data-line drive circuit 101 and the scaiming-line drive circuit 104 on the front face of the element 
substrate 10 electrically and mechanically through the anisotropy electric conduction film prepared in the boundary 
region of the element substrate 10. 

[0197] Moreover, according to the exception of modes of operation, such as TN (Twisted Nematic) mode, STN (Super 
Twisted Nematic) mode, VA (Vertically Aligned) mode, and PDLC (Polymer DispersedLiquid Crystal) mode, and the 
normally white mode / normally black mode, a polarization film, a phase contrast fihn, a polarization means, etc. are 
respectively arranged in a predetermined direction at the side in which the light of the side in which the light of the 
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opposite substrate 20 carries out incidence, and the element substrate 10 carries out outgoing radiation. 
[0198] When the liquid crystal equipment of this operation gestalt is applied to an electrochromatic display projector 
(projected type display), the liquid crystal equipment of three sheets will be respectively used as a light valve for RGB, 
and incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color separation 
will be respectively carried out to each panel as an incident light. Therefore, as the above-mentioned operation gestalt 
showed in that case, the light filter is not prepared in the opposite substrate 20. 

[0199] However, you may form the light filter of RGB in the predetermined field which counters pixel electrode 9a by 
which the 2nd shading film 23 is not formed on the liquid crystal layer 50 side fi-ont face of substrate main part 20A of 
the opposite substrate 20 with the protective coat. The liquid crystal equipment of the above-mentioned operation gestalt 
is applicable to electrochromatic display equipments, such as such composition, then direct viewing types other than a 
liquid crystal projector, reflected type electrochromatic display television. 

[0200] Furthermore, you may form a micro lens so that it may correspond to 1 pixel per piece on the fi-ont face of the 
opposite substrate 20. If it does in this way, bright liquid crystal equipment is realizable by improving the condensing 
efficiency of an incident light. Furthermore, you may form the die clo IKKU filter which makes a RGB color using 
interference of light by depositing the interference layer to which the reft-active index of many layers is different on the 
fi-ont face of the opposite substrate 20 again. According to this opposite substrate with a die clo IKKU filter, brighter 
electrochromatic display equipment is realizable. 

[0201] In addition, since it is considering as the composition which prepares 1st shading film 1 la in the element 
substrate 10, incidence of the incident Hght is carried out fi-om the element substrate 10 side, and it may be made to 
carry out outgoing radiation, although [ the liquid crystal equipment in this operation gestah ] incidence of the incident 
light is carried out fi-om the opposite substrate 20 side fi-om the opposite substrate 20 side. That is, even if it attaches 
liquid crystal equipment in a liquid crystal projector in this way, it is possible to be able to prevent light carrying out 
incidence to channel field la' of semiconductor layer la and the LDD fields lb and Ic, and to display a high-definition 
picture on them. 

[0202] Moreover, since the liquid crystal equipment of this operation gestalt is equipped with the element substrate 10 
manufactured by the manufacture method of the element substrate of this operation gestalt Since it can prevent 
completely that the impurity contained in substrate main part lOA and the impurity which stuck to the lamination side of 
substrate main part lOA and single-crystal-silicon substrate 202 A are spread to the semiconductor layer la (TFT30) side 
Degradation of the property of TFT (transistor element)30 can be prevented, and it becomes what was excellent in the 
performance. 

[0203] and the property which an as opposed to [ since it can prevent effectively that can prevent effectively tiiat an 
oxidization kind is especially spread by the silicon-nitride-film or nitriding silicon-oxide film 204 in 1st shading film 
1 la with the liquid crystal equipment of this operation gestalt, and an impxirity is simultaneously spread to 
semiconductor layer 1 fi-om 1st shading film 1 la a, continue at a long period of time, return, and ] light shading 
performance can be maintained to a high level, and is TFT30 is maintainable 

[0204] (Electric composition of liquid crystal equipment) Next, the electric composition of liquid crystal equipment 
(electro-optics equipment) is explained. Liquid crystal equipment has the composition of having countered the electrode 
forming face and having stuck the element substrate and the opposite substrate of each other. Among these, if it is in an 
element substrate, two or more data-lines 6a is formed in parallel along the direction of Y which two or more scanning- 
lines 3a arranges in parallel, and is formed along the direction of X in drawing 21 , and intersects perpendicularly with 
this. In each intersection of such scanning-line 3a and data-line 6a, while the gate electrode of TFT30 is connected to 
scanning-line 3a and the source electrode of TFT30 is connected to data-line 6a, the drain electrode of TFT30 is 
connected to pixel electrode 9a. And each pixel will be arranged in the shape of a matrix corresponding to each 
intersection of scanning-line 3 a and data-line 6a, as a result of being constituted by pixel electrode 9a, the conmion 
electrode formed in the opposite substrate, and the liquid crystal pinched among these two electrodes. In addition, in 
addition to this, the storage capacitance (illustration ellipsis) is formed in parallel to the liquid crystal which saw 
electrically and was pinched by pixel electrode 9a and the common electrode for every pixel. 

[0205] Now, the drive circuit 1 10 consists of the dummy circuit 120, the data-line drive circuit 101, a sampling circuit 
140, and a scanning-line drive circuit 104, is in the opposed face in an element substrate, and is formed in the periphery 
of a viewing area. Each active element of these circuits is formed of the combination of p-channel type TFT and n 
channel type TFT. The drive circuit 1 10 is formed in TFT30 which switches a pixel, and a conmion manufacture 
process. This becomes advantageous in points, such as integration and the homogeneity of a manufacturing cost and an 
element. 

[0206] Here, the composition of the dummy circuit 120 simulates a part of data-line drive circuit 101 and sampling 
circuit 140 among the drive circuits 1 10. The dummy circuit 120 is formed in order to detect the phase contrast of 
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picture signals VID1-VID6 and the sampling signals Sl-Sm. 

[0207] The data-line drive circuit 101 has a shift register, and outputs the sampHng signals Sl-Sm one by one based on 
the X clock signal CLX from a timing generator 150, and its reversal X clock signal CLXINV. 
[0208] A sampling circuit 140 makes six data-lines 6a one group (a block is called hereafter), to data-line 6a belonging 
to these blocks, according to the sampling signals Sl-Sm, samples picture signals VID1-VID6, respectively, and 
supplies them. In detail, while the switch 141 which becomes a sampling circuit 140 from n channel type TFT is formed 
in the end of each data line 1 14, the source electrode of each switch 141 is connected to the signal line to which either of 
the picture signals VID1-VID6 is supplied, and the drain electrode of each switch 141 is connected to one data-line 6a. 
Furthermore, the gate electrode of each switch 141 connected to data-line 6a belonging to each group is connected to 
either of the picture signal lines by which the sampling signals Sl-Sm are supplied corresponding to the group. In this 
example, picture signals VID1-VID6 will be supplied simultaneously, and will be simultaneously sampled by the 
sampling signal SI. 

[0209] By the way, the speed of response of TFT changes with temperature or accumulation times. Therefore, on the 
basis of picture signals VID1-VID6, the phase of the sampling signals Sl-Sm progresses, or is overdue. When phase gap 
is remarkable, ranging over the timing from which the level of picture signals VID1-VID6 changes, a bird clapper has 
the sampling signals Sl-Sm actively. Then, quality-of-image degradation which will not be mixed in the picture signal 
which should be supplied to the block with which the picture signals VID1-VID6 which should originally be supplied to 
a certain block adjoin is caused. It detects using the dummy circuit 120 which mentioned above the phase relation 
between picture signals VID1-VID6 and the sampling signals Sl-Sm that it should prevent such un-arranging, and the 
phase of the sampling signals Sl-Sm over picture signals VID1-VID6 is adjusted based on a detection result. 
[0210] The scanning-line drive circuit 104 has a shift register, and outputs a scanning signal one by one to each 
scanning-line 3a based on the Y clock signal CLY from a timing generator 150, the reversal Y clock signal CLYINV, 
the Y transfer X transfer start pulse DX, etc. In addition, the Y transfer X transfer start pulse DX becomes active [ a 
predetermined time ] in the start of each field period. 

[02 11] Fvirthermore, the monitor signal line is formed in liquid crystal equipment. The monitor signal line is wired by 
six picture signal lines and parallel which supply picture signals VID1-VID6, and the line breadth is equal to a picture 
signal line. By the way, since a picture signal line has distribution resistance and a capacity component, it forms a ladder 
type low pass filter in equivalent. For this reason, after picture signals VID1-VID6 are supplied to the input terminal in 
the left end of liquid crystal equipment, by the time it reaches a right end, a time delay will exist. Time since the monitor 
signal line is constituted like the picture signal line, after the input monitor signal Ml is supplied to a monitor signal line 
until it reaches the dummy circuit 120 is almost equal to the time delay mentioned above. 

[0212] (Data-line drive circuit) Next, the data-line drive circuit 101 is explained as an example of a circumference 
circuit. Drawing 22 is the circuit diagram showing the composition of the data-line drive circuit 101. A shift register 
1350 carries out m+2 (m is the natural number) stage cascade connection of unit circuit Rl-Rm+2, according to the X 
clock signal CLX and reversal X clock signal CLXINV, from the unit circuit of the preceding paragraph (left-hand 
side), shifts to a latter (right-hand side) unit circuit the start pulse DX supplied to the beginning of a horizontal scanning 
period one by one, and outputs it to it. In addition, the start pulse DX becomes active [ a predetermined time ] in the 
start of each horizontal scanning period. 

[0213] these - each ~ the unit circuits Rl and R3 of the odd level among unit circuit Rl-Rm+2 - The clocked 

inverter 1352 with which Rm+2 reverse an input signal when the X clock signal CLX is H level (when reversal X clock 
signal CLXINV is L level). It has the inverter 1354 which re-reverses the reversal signal by the clocked inverter 1352, 
and the clocked inverter 1356 which reverses an input signal when the X clock signal CLX is L level (when reversal Y 
clock signal CLYINV is H level). 

[0214] on the other hand - each — although the unit circuits R2 and R4 of even level, , Rm+1 are the unit circuits 

Rl and R3 of odd level, , the same composition as Rm+2 fimdamentally among unit circuit Rl-Rm+2, a clocked 

inverter 1352 reverses an input signal, when the X clock signal CLX is L level, and clocked inverters 1356 dififer in the 
point which reverses an input signal, when the X clock signal CLX is H level 

[0215] Next, in drawin g 23 , NAND circuit 1376, an inverter 1378, and AND circuit 1379 are formed from the 3rd step 
of a shift register 1350 corresponding to the m+2nd step, respectively, and all consist of complementary types 
combining p-chaimel type TFT and n channel type TFT. 

[0216] Among these, in drawin g 22 , i-th NAND circuit 1376 reverses from the left the AND of the output signal of a 
unit circuit located in the i-lst step in a shift register 1350, and the output signal of a unit circuit located in the i-th step. 
Moreover, the inverter 1378 of each stage reverses the output signal of corresponding NAND circuit 1378. Furthermore, 
AND circuit 1379 has composition which outputs the AND of the corresponding output signal of an inverter 1378 and a 
corresponding enable signd EN as sampling signals SI, S2, Sm. 
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[0217] (Semiconductor device which constitutes a circumference circuit) The example concerning the semiconductor 
device which next constitutes the circumference circuit by this invention is explained with reference to drawing 28 from 
drawing 23. . It is the plan with which drawin g 25 to drawin g 23 and drawin g 28 show the various examples of a 
semiconductor device here, respectively. Moreover, drawing 24 is the cross section showing the double-gate structure 
which pinches the channel field in the inverter circuit shown in drawing 23 from the upper and lower sides. 
[021 8] As for the semiconductor device of this example, it comes to form a transistor element on a SOI substrate. And 
Hke the case of the SOI substrate shown in drawing JL , a support substrate and a single-crystal-silicon layer are 
provided, and the insulating section which has a monolayer or multilayer structure between a support substrate and a 
single-crystal-silicon layer is formed. In addition to such structure, by this example, it has especially the conductive 
member which ftinctions on the support substrate side (namely, a single-crystal-silicon layer opposite side) of the 
insulating section as a gate electrode or a gate line. And this insulating section is constituted so that it may fimction as a 
gate insulator layer. 

[0219] In drawing 23 , an inverter circuit 400 has three-dimensional double-gate structure. An inverter circuit 400 is 
equipped with the input line 401 and output line 402 which are formed from the same conductive layer (for example, 
aluminum layer), the VDD potential line (high potential line) 403, and the VSS potential line (low voltage line) 404. 
Furthermore, it has the P channel field 41 1 and the N channel field 412 which were formed as a semiconductor layer 
from the single-crystal-silicon layer which makes SOI structure. And the top gate electrode 421 is formed in the P 
channel field 41 1 and N channel field 412 bottom through the gate insulator layer, and the bottom gate electrode 422 is 
formed in the P channel field 41 1 and N channel field 412 bottom through the gate insulator layer. 
[0220] That is, as shown in drawing 24 , the bottom gate electrode 422 is formed on the support substrate 201 from the 
film containing refractory metals, such as what carried out the laminating of simple substances, such as contest 
poly silicon or timgsten silicide, or these, the laminating of the P channel field 41 1 or the N channel field 412 is carried 
out through the insulating section 205 on it, and a part of insulating section 205 functions as a gate insulator layer. On 
the other hand, on the P channel field 41 1 or the N channel field 412, the top gate electrode 421 is formed for example, 
from tungsten silicide through the gate insulator layer 431. The top gate electrode 421 and the bottom gate electrode 422 
are connected to the common input line 401 through the contact hole 441. The VDD potential line 403 is connected to 
the source of P channel type TFT451 through the contact hole 442, and the VSS potential line 404 is connected to the 
source of N channel type TFT452 through the contact hole 443. And the drain of P channel type TFT451 and N chaimel 
type TFT452 is connected to the common output line 402 through a contact hole 444, respectively. 
[0221] The inverter circuit 400 which comes to combine P channel type TFT451 and N channel type TFT452 is 
constituted by the above. Since the impurity contained in the support substrate 201 and the impurity which stuck to the 
lamination side of the support substrate 201 can prevent being spread to the TFT side by the insulating section 205 
according to the inverter circuit 400 of this example, degradation of the property of TFT can be prevented. Moreover, 
diffusion of the impurity from an example slack bottom gate electrode 422 of conductive member to a semiconductor 
layer side can be effectively prevented by the insulating section 205. In addition, the bottom gate electrode 422 
functions also as a shading film, and generating of the optical leakage current in TFT can be prevented effectively. 
[0222] NAND circuit 500 is equipped with the input lines 501a and 501b and output line 502 which are formed from the 
same aluminum layer, the VDD potential line 503, and the VSS potential line 504 in drawin g 25 . Like the inverter 
circuit 400 shown in drawin g 24 , the laminating of the semiconductor layer is carried out through the insulating section 
on the support substrate, and the top gate electrodes 521a and 521b are formed for example, from tungsten silicide 
through the gate insulator layer on it by the laminated structure in NAND circuit 500. Since the impurity contained in 
the support substrate and the impurity which stuck to the lamination side of a support substrate can prevent being spread 
to the TFT side by the insulating section according to NAND circuit 500 of this example, degradation of the property of 
TFT can be prevented. 

[0223] NOR circuit 600 is equipped with the input lines 601a and 601b and output line 602 which are formed from the 
same aluminum layer, the VDD potential line 603, and the VSS potential line 604 in drawin g 26 . Like the inverter 
circuit 400 shown in drawin g 24 , the laminating of the semiconductor layer is carried out through the insulating section 
on the support substrate, and the top gate electrodes 621a and 621b are formed for example, from tungsten silicide 
through the gate insulator layer on it by the laminated structure in NOR circuit 600. Since the impurity contained in the 
support substrate and the impurity which stuck to the lamination side of a support substrate can prevent being spread to 
the TFT side by the insulating section according to NOR circuit 600 of this example, degradation of the property of TFT 
can be prevented. 

[0224] In drawing 27 , NAND circuit 700 has three-dimensional double-gate structure. NAND circuit 700 is equipped 
with the input lines 701a and 701b and output line 702 which are formed from the same aluminum layer, the VDD 
potential line 703, and the VSS potential line 704. Like the inverter circuit 400 shown in drawing 24 , bottom gate 
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electrode 721a is formed on the support substrate, the laminating of the semiconductor layer is carried out through the 
insulating section by the laminated structure in NAND circuit 700 on it, and a part of this insulating section functions as 
a gate insulator layer. On the other hand, on the semiconductor layer, top gate electrode 721b is formed through the gate 
insulator layer, 

[0225] Since the impurity contained in the support substrate and the impurity which stuck to the lamination side of a 
support substrate can prevent being spread to the TFT side by the insulating section according to NAND circuit 700 
which has the double-gate structure of this example, degradation of the property of TFT can be prevented. Moreover, 
diffusion of the impurity from example slack bottom gate electrode 721a of conductive member to a semiconductor 
layer side can be effectively prevented by the insulating section. In addition, bottom gate electrode 721a functions also 
as a shading film, and can prevent generating of the optical leakage current in TFT effectively. And NAND circuit 700 
has especially the profits that occupancy area is reduced as compared with NAND circuit 500 of drawing 25 . 
[0226] In drawin g 28 , NOR circuit 800 has three-dimensional double-gate structure. NOR circuit 800 is equipped with 
the input lines 801a and 801b and output Hne 802 which are formed from the same aluminum layer, the VDD potential 
line 803, and the VSS potential line 804. Like the inverter circuit 400 shown in drawing 24 , bottom gate electrode 821a 
is formed on the support substrate, the laminating of the semiconductor layer is carried out through the insulating 
section by the laminated structure in NOR circuit 800 on it, and a part of this insulating section functions as a gate 
insulator layer. On the other hand, on the semiconductor layer, top gate electrode 821b is formed through the gate 
insulator layer. 

[0227] Since the impurity contained in the support substrate and the impurity which stuck to the lamination side of a 
support substrate can prevent being spread to ttie TFT side by the insulating section according to NOR circuit 800 which 
has the double-gate structure of this example, degradation of the property of TFT can be prevented. Moreover, diffusion 
of the impurity from example slack bottom gate electrode 821a of conductive member to a semiconductor layer side can 
be effectively prevented by the insulating section. In addition, bottom gate electrode 821a functions also as a shading 
film, and can prevent generating of the optical leakage current in TFT effectively. And NOR circuit 800 has especially 
the profits that occupancy area is reduced as compared with NOR circuit 600 of drawing 26 . 

[0228] (Electronic equipment) As an example of the electronic equipment using the liquid crystal equipment (electro- 
optics equipment) of the above-mentioned operation gestalt, the composition of projected type display is explained with 

reference to drawing 29 . 

[0229] In drawin g 29 , the projected type display 1 100 prepares three liquid crystal equipments of the above-mentioned 
operation gestalt, and shows the outline block diagram of the optical system of the projected type liquid crystal 
equipment used as liquid crystal equipments 962R, 962G, and 962B for RGB, respectively. 
[0230] Light equipment 920 and the uniform lighting optical system 923 are adopted as the optical system of the 
projected type display of this example. And the color separation optical system 924 as a color separation means by 
which projected type display separates into red (R), green (G), and blue (B) the flux of light W by which outgoing 
radiation is carried out from this uniform lighting optical system 923, Three light valves 925R, 925G, and 925B as a 
modulation means to modulate each colored light bunches R, G, and B, It has the projector-lens unit 906 as the color 
composition prism 910 as a color composition means to re-compound the colored light bunch after becoming irregular, 
and a projection means which carries out expansion projection of the compounded flux of light on the front face of a 
plane of incidence 100. Moreover, it also has the light guide system 927 which leads the blue flux of light B to 
corresponding light- valve 925B. 

[023 1] The uniform lighting optical system 923 is equipped with two lens boards 921 and 922 and reflective mirrors 
931, and is arranged at the state where two lens boards 921 and 922 intersect perpendicularly on both sides of the 
reflective mirror 931. Two lens boards 921 and 922 of the uniform lighting optical system 923 are equipped with two or 
more rectangle lenses arranged in the shape of a matrix, respectively. The flux of li^t by which outgoing radiation was 
carried out from light equipment 920 is divided into two or more partial flux of lights by the rectangle lens of the 1st 
lens board 921 . And these partial flux of lights are superimposed three light valves 925R and 925G and near 925B with 
the rectangle lens of the 2nd lens board 922. Therefore, even when it has the illumination distribution with light 
equipment 920 uneven within the cross section of an outgoing beam by using the uniform lighting optical system 923, it 
becomes possible to illuminate three light valves 925R, 925G, and 925B with a uniform Hghting light. 
[0232] Each color separation optical system 924 consists of a bluish green reflective dichroic mirror 941, a green 
reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green reflective dichroic mirror 941, the 
blue flux of light B included in the flux of light W and the green light bxmch G are reflected right-angled, and it goes to 
the green reflective dichroic mirror 942 side. This mirror 941 is passed, it is reflected right-angled by the back reflective 
mirror 943, and outgoing radiation of the red flux of light R is carried out to the prism unit 910 side from the outgoing 
radiation section 944 of the red flux of light R. 
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[0233] Next, in the green reflective dichroic mirror 942, the green light bunch G is reflected right-angled among the 
blue and the green light bimches B and G which were reflected in the bluish green reflective dichroic mirror 941, and 
outgoing radiation is carried out to a tone Narimitsu study system side from the outgoing radiation section 945 of the 
green light bunch G. 

[0234] Outgoing radiation of the blue flux of light B which passed the green reflective dichroic mirror 942 is carried out 
to the light guide system 927 side from the outgoing radiation section 946 of the blue flux of light B. In this example, it 
is set up so that the distance from the outgoing radiation section of the flux of light W of a imiform lighting optical 
element to the outgoing radiation sections 944, 945, and 946 of each colored light bunch in the color separation optical 
system 924 may become almost equal. 

[0235] Condenser lenses 951 and 952 are arranged at the outgoing radiation side of the red of the color separation 
optical system 924, and the outgoing radiation sections 944 and 945 of the green light bunches R and G, respectively. 
Therefore, incidence of the red and the green light bunches R and G which carried out outgoing radiation from each 
outgoing radiation section is carried out to these condenser lenses 951 and 952, and they are parallel-ized. 
[0236] Thus, incidence of the red and the green light bunches R and G which were parallel-ized is carried out to light 
valves 925R and 925G, they are modulated, and the image information corresponding to each colored light is added. 
That is, according to image information, switching control of these liquid crystal equipments is carried out by the 
driving means which are omitting illustration, and, thereby, the modulation of each colored light which passes through 
this is performed. On the other hand, the blue flux of light B is led to light- valve 925B which corresponds through the 
Hght guide system 927, and a modulation is similarly given in here according to image information. In addition, the light 
valves 925R, 925G, and 925B of this example are liquid crystal light valves which consist of the incidence side 
polarization meanses 960R, 960G, and 960B, outgoing radiation side polarization meanses 96 IR, 96 IG, and 96 IB, and 
liquid crystal equipments 962R, 962G, and 962B arranged among these further, respectively. 

[0237] The light guide system 927 consists of a middle lens 973 arranged between the condenser lens 954 arranged to 
the outgoing radiation side of the outgoing radiation section 946 of the blue flux of light B, the incidence side reflective 
mirror 971, the outgoing radiation side reflective mirrors 972, and these reflective mirrors, and a condenser lens 953 
arranged to the near side of light- valve 925B. From a condenser lens 946, through the Ught guide system 927, the blue 
flux of light B by which outgoing radiation was carried out is led to liquid crystal equipment 962B, and is modulated. 
The blue flux of light B becomes the longest, therefore the quantity of light loss of the blue flux of light of distance from 
the optical path length of each colored light bunch, i.e., the outgoing radiation section of the flux of light W, to each 
liquid crystal equipments 962R, 962G, and 962B increases most. However, quantity of light loss can be suppressed by 
making the light guide system 927 intervene. 

[0238] Incidence of each colored light bunches R, G, and B modulated through each light valves 925R, 925G, and 925B 
is carried out to the color composition prism 910, and they are compounded here. And expansion projection is carried 
out on the front face of the plane of incidence 100 which has the li^t compounded by this color composition prism 910 
in a position through the projector-lens unit 906. 

[0239] Since the projected type display 1 100 which has the above-mentioned structure is equipped with the liquid 
crystal equipment of the above-mentioned operation gestalt, it can prevent degradation of the property of TFT (transistor 
element), and becomes what was excellent in the performance. 

[0240] this invention is not restricted to the operation gestalt mentioned above, and can be suitably changed in the range 
which is not contrary to the summary or thought of invention which can be read in a claim and the whole specification, 
and the electro-optics equipment accompanied by such change, its method, and electronic equipment are also contained 
in the technical range of this invention. 
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